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Forthcoming Events. 


MAY 1. 

Society of Chemical Industry (London Section) :—Annual 
general meeting. ‘Ageing and Age-Hardening in 
Metals,” Lecture by Prof. C. H. Desch, F.R.S. 

Institute of British Foundrymen. 
APRIL 29. 


West Riding of Yorkshire Branch :—Annual general meet- 
ting at Technical College, Bradford. 


Moscow and After. 


Since the Russian Revolution a steady con- 
viction had been growing in the minds of think- 
ing Englishmen that that country had embarked 
the 
country had ever undertaken. 


upon vastest social experiment that any 
Time after time 
visitors to Soviet Russia had come back to con- 
vince their readers and hearers that the experi- 
ment was bound in the long run_ profoundly 
The recent events 
in Moscow have destroyed in a few short days 
the whole of that carefully built-up structure 
of understanding not merely between ourselves 
and the U.S.S.R., but between them and the 
whole of the civilised world. Public opinion 
throughout the world has made that clear. 
Britain has followed the proceedings in Moscow 
with intense interest, 
disgust at a legal system in which so-called 


to influence western Europe. 


combined with profound 
justice becomes an instrument of class war, and 
with regret at the world publicity which has been 
concentrated on the victims and their families 
and the great concern involved. 

Perhaps the oddest thing of all is the clear 
of the 
U.S.S.R. depends absolutely on the favourable 


revelation that the economic stability 


balance with this essentially capitalist 


the difference between their exports to 


trade 
country, 
us and our imports to them, paid in cash, being 
used to meet foreign debts and to purchase from 
Germany and other countries. So much for the 
people who have been ready to argue that the 
balance was in our favour. 

Sir Alfred Herbert made a great plea for 
sanity and no hasty action, but as far as the 
embargo is concerned the Government is merely 
giving effect to public feeling, for few will now 
and the embargo 
merely protects those who may buy (and indeed 


willingly buy Russian goods, 
sell) in ignorance of origin. No one disputes the 
sovereignty of the U.S.S.R., 
entitled to please ourselves whether we should 


but equally we are 


buy goods from a people governed in such a 
Sir Alfred has showed that the value of 


way. 


machine-tool exports to the U.S.S.R. has in the 
last two or three years run into several millions, 
this forming the large majority of our exports of 
this kind. that Russian 
business has kept them going, and for their 
sake we earnestly hope that a way out of the 
present impasse found. If the present 
trouble is just a piece of supreme tactlessness it 
may be smoothed over, but if it is a symptom of 


Many foundries know 


will be 


any ulterior motive with respect to contracts 
nothing we do is likely to make the situation 
either better or worse. 


The Technical Exhibits. 


It seems desirable at this period to compare 
efforts made at home and abroad to achieve, by 
means of a technical exhibit, an exposé of what 
the scientific and educational authorities are 
doing to help the foundry industry. The Ger- 
mans had at their last exhibition a wonderful 
collection of pairs of exhibits labelled ‘ this is 
wrong and ‘this is right.”” The French 
stressed the progress they had realised by means 


of a_ rationalised educational scheme. The 
British have done neither. Their method has 


been to concentrate on what has been achieved 
by their research organisations and the Institute 
of British Foundrymen. The exhibit shows in 
an intelligent manner the all-embracing services 
rendered by the organised technical bodies to 
industry by affording means for the dissemina- 
tion of knowledge ; the 
the application of the 
results of research to industrial problems; the 
the meeting 
non-foundry 


the conduct of research; 
institution of standards; 
solving of 


day-to-day problems; 


of from 


the 


competition products ; 
of and the 


creation of definitions of phenomena as a means 


lowering production costs 


of aiding proper understanding. The concrete 


illustration of these services has required 


several hundred exhibits, and young scientists 
from all over the country were working strenu- 
ously all last Saturday and Sunday unpacking 
and displaying their apparatus and samples for 
the general good of the industry they are proud 
to serve. Surely it is well worth the effort of 
every foundry owner and executive to make the 
trip to London to ascertain exactly where their 
what has been 


All 


foundry organisations have both their strong and 


foundries stand in relation to 


gathered together at the Agricultural Hall. 


weak points, and a visit to the exhibition will 
reveal to those with open minds their own posi- 
the 
ments, and how by co-operation with others their 


tion in relation to most recent develop- 


strength will be reinforced and their weaknesses 


eliminated. 


THE 
a 
PAGE 
293 
| 


Correspondence. 


[We accept no responsibility for the statements made or 
the opinions expressed by our correspondents. | 


The Sand Question in Regard to Light-Casting 
oduction. 
To the Editor of Tue Founpry JOURNAL. 

Sir,—With reference to the report of Mr. 
Hudson’s excellent Paper given before the Fal- 
kirk Section of the Institute of British Foundry- 
men, we would particularly call attention to 
Table IIf, page 288, in the issue of April 20, 
showing loss in strength of baked cores before 
and after placing in green-sand moulds. 

Numerous tests made by us, using the A.F.A. 
sand-testing unit, when testing our own standard 
core liquids, creams and semi-solids, and also 
materials specifically noied in Mr. Hudson’s 
Table III, give considerably differing results 
from those shown, which figures might possibly 
give practical foundrymen a wrong impression. 

We suggest that had Mr. Hudson, while using 
the same basis of addition of binder, to a similar 
grade of sand in each case, used the best drying 
or baking temperature and given due considera- 
tion to the time period of baking for each indi- 
vidual type of binder experimentally tested, he 
also would not have obtained the results shown. 

Further, would it not have been more instruc- 
tive to all interested if Mr. Hudson had shown 
the loss in transverse strength as a percentage 
loss in strength, and would it not have been 
better if the moisture content of the sand used 
for making the green-sand mould had also been 
given? 

In concluding, we would point out that there 
are proprietary brands of core compounds which, 
when used with sea sand and properly baked, 
produce cores that, after standing in closed 
green-sand moulds for seven days (moisture con- 
tent of moulding sand 5 per cent.) show a trans- 
verse strength loss as follows :— 

Standard semi-solid (high green bond): Loss 
as a percentage, 31.6. 

Standard cream (medium green bond): Loss 
as a percentage, 19.2. 

Standard liquid (low green bond for blown 
cores): Loss as a percentage, 12.6. 

In obtaining the above results we particularly 
considered the various points inferred in the 
above letter text. 

May we thank you in anticipation for your 
kindness in publishing our remarks, and again 
thank Mr. Hudson for his exceptionally instruc- 
tive and useful Paper.—Yours, etc., 

ALFRED E. Burton, 
Managing Director, 
A.E.B. Products, Limited. 
Walsall Road, Willenhall, Staffs. 
April 22, 1933. 


High-Temperature Gas Furnace. 
To the Editor of THe Founpry Trapve JourRNaL. 

S1r,—I understand that you inquired at the 
British Commercial Gas Association’s stand -at 
the British Industries Fair about the perform- 
ance of the Degussa high-temperature furnace. 

I have postponed writing to you about this in 
order to complete tests on it, but as I have been 
held up for replacements I am writing now to 
give you results up to date. The furnace we 
are using here has a capacity of 200 c.c. and is 
fired by low-pressure gas and air-blast, the 
maximum gas consumption being approximately 
150 cub. ft. an hour. 

The maximum temperature so far obtained in 
it has been 1,900 deg. C., but as soon as I 
receive the necessary replacements, I intend to 
carry out further tests with the object of obtain- 
ing still higher temperatures which are claimed 
for this appliance, and will let you know the 
results in due course.—Yours, etc., 

P. Luoyp. 
The Gas Light & Coke Company, Watson 
House, Nine Elms Lane, S.W.8. 
April 25, 1933. 
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District Presidents._N . 14. 


WELSH EN AND FOUNDERS 


GINEERS 
ASSOCIATION. 


Clement, who has succeeded the 
late Mr. F. J. Taylor, is the eldest son of the 
late Mr. J. Clement, J.P., one of the founders 
of the firm of Thomas & Clement, Limited, 
Llanelly, and was educated at Linns School, 
Llanelly. He was apprenticed in 1891 as en- 
gineer with Thomas & Clement, Limited, Morfa 
Engineering Works, Llanelly. In 1907 he 
became secretary and commercial manager and, 
ultimately, joint managing director. Under his 
direction the firm has become a_ well-known 
manufacturer of finishing machinery for the tin- 
plate industry, and its tinning machines and 
many types of cleaning machines are in general 
use in the trade. 

Mr. Clement has been largely responsible for 
the modernising of the firm’s foundry equipment, 
and it has a reputation for well-finished and 
machinable castings. The large electric-welding 
department deals with big tonnages of heavy 
tank and constructional work, and is showing a 
constantly-increasing turnover. 


Mr. W. E. 


Mr. W. E. CiLement. 


Mr. Clement, together with the late Mr. Fred 
J. Taylor, was largely responsible for the forma- 
tion of the very effective machinery of the Joint 
Conciliation Board, which has justified itself by 
maintaining cordial relationship between em- 
ployers and employed in the West Wales engin- 
eering industries. Upon the death of Mr. Taylor 
he was appointed chairman of the Welsh En- 
gineers and Founders’ Association and chairman 
designate of the Joint Conciliation Board. He 
is a Vice-President of the National Ironfounders’ 
Employers’ Federation and President of the 
Wales and Monmouthshire Branch of the Insti- 
tute of British Foundrymen. His activities out- 
side the industry include:—Member of the 
Llanelly Borough Council for 13 years, serving 
in turn as chairman of various standing com- 
mittes, including the Borough Education 
Committee; representative on the Council of the 
Governing Body of the County Intermediate 
School, being chairman for three years; senior 
vice-chairman of the Llanelly Employment Com- 
mittee and member of the Court of Referees; 
Commissioner of H.M. Inland Revenue, and an 
enthusiastic supporter of bowling and football. 
He is Vice-President of the Welsh Bowling 
Association. 


ApRIL 27, 1933. 


Random Shots. 


We read that a famous university is inaugn- 
rating a degree in founding. This, let it be well 
understood, will not be the first time there have 
been degrees in founding. Oh, dear, no! There 
have always been degrees and degrees of found- 
ing! And, what’s more, they will always be 
doctored. To those who pass the test, we shall 
say in the words of praise immortalised by 
Oxygenes: ‘‘ Weld-on! ”’ ‘ 

* * * 


In our foundry—have you seen our foundry? 
It is of that type which fills the pages of 
history. Aye, and where history itself is made, 
should there be a shortage of that commodity 
from my pen. Well, in our foundry, whoever 
gives the lead puts it into the melting pot. They 
have their own way of doing things. In fact, 
they never start doing anything at all until we 
in the office have gone to bed. The natural 
result is that every casting they make has to 
be melted up again. But our Chief pays them 
just the same. He says its good for trade and 
the result is a splendid article. 

* * * 

Very different was the foundry where, as a 
lad, I once used to study relativity or, in the 
language of a very deferential calculus, dm/ dh, 
which means the difference in speed between the 
minute hand and the hour hand of the works’ 
clock. I came early to the conclusion that the 
speed of traverse of the hour hand was the more 
minute. 

* * * 

So much for how that lad learned all there 
was to know about founding. The next step 
was to put it to improving income. That was 
harder work, as it was advisable to find a boss- 
founder who had never been in a foundry him- 
self. But, resourcefulness being a side-line, it 
did not take that intelligent youth long to spot 
a prize. After thus working his way to the top 
of the ladder—jealous ne’er-do-wells insinuate 
he turned the ladder round !—he “‘ arrived.” 

* * * 

How would you like a running commentary 
of each week’s JourNaL? The following has been 
suggested as a sample for a recent issue :— 


Tue Founpry TRADE JOURNAL. 

Official Organ of the Institute of British 
Foundrymen. Lofty music for manual workers 
and those holding the keys. 

FortTHCOMING EVENTS. 
Some due for April 1 were, advisably, ignored. 
CoRRESPONDENCE. 
Responsibility not accepted for the thoughts of 
correspondents. 
Ranpom 
The most certain hit of the week. 
BonpED GRINDING WHEELS. 
In the words of a popular advertisement, I pre- 
fer unbonded distillates. 
OvuTLOOK FoR IRON AND STEEL. 
If you are married, reverse the outlook. 
Boox REvIEw. 

Handbuch der Spritzgusstecknik. 
cestqueca 

RESEARCH IN THE Founpry. 

No good. Bill pinched it yesterday. 

Better OvuTLooK FOR Scrap. 

Apparently refers to the previous matter. 

Tais WEEK’s NEwS IN BRIEF. 
Compiled by the Solicitors. 
PERSONAL. 
All about Marksman’s friends. 
Company Reports. 
Stand a tease! 

ADVERTISEMENTS. 

Kindly give Marksman’s address when buying. 
Cover. 
That’s what I am now taking! 
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More: Foundry Exhibits. 


Owing to the incidence of the Easter holidays 
ijt was impossible to include several important 
exhibits at the Foundry Trades’ Exhibition in 
the list published in the last issue of THE 
Founpry TRADE JournaL. Amongst these were :— 


Bagshawe & Company, Limited, Dunstable. 
—Outside a very charming house there is an 
inch to the foot scale working model of a 
mechanised foundry, which is illustrated on this 
page. The outstanding feature is that by using 
pendulum conveyors the design permits of con- 
siderable reduction in the size of the excavations 
required for the knock-out. The model has been 
made at the Dunstable works and the complete- 
ness of the detail has commanded the admiration 


mens up to 50 lbs. in weight without fear of 
damage; a comparison screen is fitted as part 
of the instrument which enables the user to 
judge by direct comparison the effect of Various 
heat-treatments, fatigue, strain and the equality 
or inequality of metals against an approved 
standard. A camera is embodied in the instru- 
ment enabling photomicrographs to be taken, up 
to half-plate size. For this purpose two sources 
of illumination are supplied as standard, the 
clockwork-driven are lamp and a pointolite lamp; 
the light from either source being instantly 
available. There are no indirect controls, and 
the amount of floor space occupied by the 
machine is only 2 ft. 3 in. by 2 ft. 6 in. 


295 


with a magnetic separator, continuous feed, etc., 
forms a useful treatment plant which can, if 
necessary, travel along rails and deal with the 
sand in situ. The machine is also useful for 
dealing with new sand at the quarries, and will 
give efficient mixing of different grades. 


Quicksol Products, Limited, 46, Watling 
Street, London, E.C.4, show a series of proprie- 
tary products for fluxing metals, for welding, 
soldering and tinning; and also finely-divided 
tin and lead for use as a primer in the manu- 
facture of anti-corrosive paints. 


Robson Refractories, Limited, Darlington.— 
In the preliminary notice of this firm’s exhibits 
it was not stated that Cupoline was the principal 
exhibit. In order to demonstrate its field of 
usefulness, there are a series of framed drawings 
showing its application to rotary furnaces, where 


WorKING MoDEL OF A MECHANISED FounDRY BY BAGSHAWE AND Company, LIMITED. 


of everybody. There are gratings at the side 
of each machine and beneath conveyors for re- 
turning the ‘‘spill’’ sand. The sand-prepara- 
tion plant shown is of a new design, and gives a 
continuous supply of sand. In contrast with the 
model, there are at the corners of the stand, 
inlet into pillars, illuminated photographs of 
some of the largest and most imposing mechan- 
ised foundries in this country, which have been 
installed by this firm. We have never known a 
model in any exhibition deserve and command 
so much attention as this particular exhibit. 


Carl Zeiss (London), Limited, Mortimer 
House, 37-41, Mortimer Street, London, W.1, 
show the well-known Zeiss metallographic micro- 
scopes, comprising the large universal model for 
works and research use, and the simplified 
Model A, for rapid routine use, which is on 
anti-vibration mounting and is capable of photo- 
graphy from the highest powers down to xl and 
xl/3 respectively. The Zeiss Stand S and Win- 
kel-Zeiss Stands AI and ATII for visual metal 
microscopy are also shown. Other exhibits in- 
clude spectroscopes, magnifiers, grinding ma- 
chines, welders’ and heat-protecting goggles and 
the new electric sodium monochromatic lamp. 


Cooke, Troughton & Simms, Limited, 
Broadway Court, Westminster, London, S.W.1, 
are showing the Vickers projection microscope, 
which is an instrument designed on essentially 
modern lines for the examination of any type of 
object. 

It has many outstanding features which should 
be of interest to the metallurgist, namely, it 
will withstand vibration without the use of 
shock-absorbing devices; it will examine speci- 


W. C. Holmes & Company, Limited, Turn- 
bridge, Huddersfield.—A new type of portable 
sand-treatment machine is being shown on the 
stand of the British Moulding Machine Com- 
pany, Limited. This is the Holmes V.S.K. sand 
thrower, which is being made in this country 
by W. C. Holmes & Company, Limited, of Hud- 
dersfield. The machine consists essentially of a 
rotating drum with four cutter blades mounted 
on its periphery. The drum rotates at 1,000 
r.p.m., and the sand is fed on to the blades 
through a shaking sieve and feed hopper. The 
sweep of the blades cuts out a layer of sand from 
the feed hopper and throws the sand against a 
friction plate, from which it is again caught 
by a succeeding blade and thrown from the dis- 
charge shute, after passing through a screen of 
wire rods, which removes any gaggers, metal 
particles, etc. The double-beating action which 
the sand undergoes results in a thorough mixing 
and kneading of the sand, and mixtures of new 
and floor sands come out evenly mixed. 

The machine is of simple and robust construc- 
tion, and the only wearing parts are the 
hardened-steel blades, which can be very cheaply 
renewed. The drive is a direct-coupled motor 
on to the drum, and the shaking sieve and 
hopper is actuated by a simple cam mechanism 
from the main shaft, and works at approxi- 
mately 200 reversals per minute. The design of 
the bearings and rockers is amply sufficient for 
severe service in the foundry, and the 1}-h.p. 
motor is fully enclosed. The machine is trans- 
portable and can readily be wheeled about in 
the foundry. Although new to this country, the 
V.S.K. machine has met with considerable suc- 
cess on the Continent, and when incorporated 


it has met with much success, baby Bessemers, 
ladles and, of course, cupolas. Cupoline is also 
largely used for making open-hearth furnace 
doors and for the construction of the blocks 
between the ports. 


The Ryarsh Sand Company, Limited, 
Ryarsh, Malling Kent, are showing their silica 
sand. It is considerably finer than most sands 
used for oil-sand coremaking, yet its venting 
properties are excellent, because the grains are 
of equal size and well rounded. Thus it com- 
mends itself for the production of fine surface 
finishes and is used for this purpose in the Black 
Country. 


H. G. Sommerfield, Limited, Charterhouse 
Chambers, Charterhouse Square, London, E.C.1. 
This well-known foundry-equipment house, 
specialising in safety clothing, goggles and pig- 
iron, is now under the management of Mr. C. J. 
Newcombe, who joined the board of directors 
shortly after the decease of Mr. Sommerfield. Mr. 
Newcombe, after holding a commission in the 
Royal Artillery, went to South Africa, where his 
engineering apprenticeship and technical-college 
training procured for him important positions 
on the staffs of Johannesburg engineering con- 
cerns. He informs us that all the agencies pre- 
viously held by Mr. Sommerfield have been 
retained. The stand shows clearly that this is 
so, and the familiar figures, dressed up in 
asbestos clothing, wearing sand-blast helmets, 
again comprise the principal exhibit. In addi- 
tion, there is a full range of fettlers’, melters’ 
and welders’ goggles; samples of Scottish pig- 
iron and a wide range of sand-blasting material. 
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Spermolin, Limited, Union Street South, 
Halifax, have divided their exhibit into three 
main sections, connected with coremaking. It 
is just a quarter of a century since the introduc- 
tion of Spermolin revolutionised British core- 
making practice. As but little information can 
be gained by the visual examination of five 
grades of Spermolin (standard, A,” X, 
““XX ’’ and semi-solid), the efficiency of these 
preparations is demonstrated by a representa- 
tive display of cores made by the leading 
Coventry automobile manufacturers. It is a siné 
qua non that the demands of this industry are 
very exacting, as both dimensional accuracy and 
speed of production, involving rapid handling 
are of paramount importance. 

The Spermolin sand-mixing machine consists 
of a 2-cwt. capacity container, provided with a 
semi-circular bottom. In this container is a shaft 
fitted with right- and left-handed scrolls, which 
rotate at 70 r.p.m. This causes the mixture of 
oil and sand to be rapidly conveyed to the 
centre and to fall back again towards the ends. 
A batch is thoroughly mixed in 3 minutes. 
Emptying is effected by opening a slide, situated 
in the base of the machine, which normally fills 
by gravity a wheelbarrow or other container. 
An interesting feature of the machine is the 
safety guard covering the fan, which is so 
arranged that the machine, which requires 3 h.p. 
for operating, cannot be started until the grid 
is in the closed position. 

The final exhibit is the Spermolin rotary core 
machine, which is characterised by a rising and 
falling tray-carrier, which adjusts the tray to 
the exact level of parallel to the die. This action 
obviates packing up the tray and eliminates dis- 
torted cores. The standard core machine, which 
makes 240 ft. of core per hr., and is so simple 
in operation that it can safely be left in the 
hands of an apprentice, produces cores rising in 
eighths from } in. to 3} in. dia. The dies shown 
are round, square, oval, oblong and hexagonal, 
and are beautifully finished. 


The Welsh Navigation Steam Coal Com- 
pany, Limited, Cambrian Buildings, Bute 
Docks, Cardiff, show foundry coke of the follow- 
ing average analysis:—Ash 5.2 and sulphur 0.42 
per cent. With this is associated a shatter-test 
figure of 93.9 per cent., as determined by the 
American method. The sulphur ‘ pick up ”’ is 
stated to be less than 0.01 per cent. For small 
iron and non-ferrous foundries the coke is shown 
in mechanically-screened pieces of uniform size 
in two grades of 2 to 3 in. and 3 to 4 in. 
Breeze is also available, graded to size, suitable 
for use in core stoves and drying ovens. 


The Copper Situation. 


By ONLOOKER.”’ 

In the early days of April the rumours re- 
lating to a general suspension of copper pfo- 
duction in the United States were partially con- 
firmed by a cable from New York announcing 
that agreement between the largest producers 
had practically been reached and that decisive 
action would almost certainly be taken at the 
end of the month. From a state of stagnation 
the standard market was suddenly galvanised 
into activity, and the daily turnover leapt up to 
four figures as the result of heavy speculative 
buying. Prices advanced quite rapidly for a few 
days, but it was noticeable that the quotation 
for electro went ahead more quickly than that 
for standard, and at the top of the advance £36 
c.i.f. was paid for refined copper. 

Throughout this boom in miniature the London 
Metal Exchange showed a tendency to put the 
brake on, and the official wire bar quotation 
did not go above £35, while the price of 
standard, as a result mainly of heavy selling, 
was never much higher than £30. This ‘“‘ go 
slow ’’ policy was justified, for in the absence of 
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any confirmation that the shut down would be- 
come effective immediately consumers who had 
been buying cautiously, and speculators, whose 
participation was rather more daring, took 
alarm and a definite check ensued. At the time 
of writing, however, no serious liquidation of 
warrants has been seen, and the market after a 
set-back of about 15s. from the top is apparently 
marking time. Things are quieter, and the daily 
turnover has fallen back to jog-trot dimensions, 
which are really more in keeping with the 
volume of business passing in refined metal at the 
present time. There however, evidence of 
resistance to any marked decline, and the recent 
weakness of the dollar has not resulted in any 
marking down of standard copper values. 

A date in June is being suggested as the likely 
zero hour for suspension of American copper 
mining activity, but in any case it is considered 
by well informed opinion that on this occasion 
it is not a case of ‘‘ wolf, wolf,’’ but that a shut- 
down is actually coming. Just what lasting 
effect this decision will have upon the quotation 
for the red metal it is not easy to say, and here 
we find that views differ very materially, the 
optimists looking forward confidently to 8 cents 
or about £50 per ton, while at the other end of 
the scale there is the belief that much advance 
above 5 cents is unlikely. The pessimists are, of 
course, counting on an expansion in output out- 
side the United States, while in the other camp 
this view is refuted and a claim voiced that 
every effort will be made to reap some benefit 
from the first really constructive effort to put 
copper on its feet again. 

Time alone can resolve the problem, but the 
truth lies probably midway between the two 
points of view, much however depending upon 
how the rate of consumption develops and the 
extent to which outside factors impinge upon 
the situation. One important event has already 
occurred in the shape of the decision on the part 
of America to abandon gold, and with commodity 
prices rising as a natural corollary of this drastic 
step, it may be that the scheme to shut down 
mines may be shelved for a time, or even 
abandoned entirely. Such a course would be 
decidedly foolish, for the real object in suspend- 
ing output is to reduce stocks to reasonable pro- 
portions in the absence of an expansion in 
demand, and depreciation of the dollar, while 
admittedly making for greater competitive power 
on the export market does not necessarily mean 
better trade at home. 

The behaviour of the London market in the 
face of the bombshell dropped by New York is 
well worth noting, for it probably gives the key 
to the immediate future of the red metal. On 
the face of it the sterling quotation ought to 
have dropped some £4 per ton, but the view 
taken was that since the £ stood just where it 
did before the change in American policy, no 
alteration was justified. For some time past 
there has been evidence that our market in 
London is setting its own pace quite apart from 
price movements across the Atlantic, and it will 
not be at all surprising to find that the real 
centre of copper has shifted to London once 
again. In other words we shall fix copper values 
here and New York will follow our valuation. 


is, 


Mr. Corin Presswoop, B.A., F.G.S., has now 
removed from 74, Harcourt Road, Sheffield, 10, to 
‘“* Rockfield,’’ 23, Brocco Bank, Sheffield, 11. His 
telephone number is now 60219. 

Mr. ARTHUR B. WINDER, of Sheffield, was recently 
elected to the board of the English Steel Corpora- 
tion, Limited, and also appointed general manager 
of the company, directly responsible to Commander 
C. W. Craven, the managing director. 

THe Founpry & ENGINEERING Company (WEST 
BromwIcH), LiMiTED, are very busy. We learn that 
their orders include Acme Patent continuous stoving 
plant for Messrs. Ley’s Malleable Castings Com- 
pany, Limited, Derby, and the Daimler Company, 
of Coventry: conversion of mould stoves to Acme 
system for Messrs. Ruston & Hornsby, Limited, of 
Lincoln: and heat-treatment plant of their special 
design both for British firms and a Scandinavian 
Government Department. 
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Heat-Resisting Steels. 


HIGH-TEMPERATURE RESEARCH. 


It is a well-known fact that aluminium and 
silicon considerably improve the heat-resisting 
qualities of high-chromium steels, but also that 
they make them very brittle on annealing at 
high temperatures. An investigation into the 
effect of various amounts of these two elements 
and the counter-remedy by the addition of 
nickel was described in a recent issue of ‘‘ Stahl 
und Eisen’? by W. Oertet and A. ScHEPERs, 

In the first set of tests, using as basis a steel 
containing 14 per cent. Cr, 2 per cent. Si and 
2 per cent. Al, the nickel content was varied 
from 0.2 to 10 per cent. The tensile strength, 
determined at 700, 800, 900 and 1,000 deg. C. 
by loading at a rate of 3.5 kg. per sec., gener- 
ally rose with increasing nickel content. 
Irregularities were only found at 700 deg. C., 
at which point a rapid decrease in the tensile 
strength occurred, so that slight variations in 
the actual temperature greatly affected the com- 
parative results. Scale formation increased 
with the content of nickel up to 6.4 per cent., 
after which it again decreased. The structure, 
both after forging and after annealing at 
1,200 deg. C., showed a finer grain with increas- 
ing nickel. There was no difference in the 
appearance of the fractures of the forged and 
annealed samples. With less than 4 per cent. 
Ni the annealed and quenched structures con- 
sisted of a mixture of ferrite with carbide-like 
inclusions, gradually changing towards austen- 
itic with more nickel, but not fully so at 10 per 
cent. Ni. 

In the second set of tests the chromium 
content was raised from 14 to 19 per cent. The 
strength at high temperatures, fracture and 
structure were very similar, but the resistance 
to scale formation better, the best results being 
attained with 8.3 per cent. Ni. 

The third series of tests were made with no 
aluminium, the base analysis being 18 per cent. 
Cr and 8 per cent. Ni, the silicon varying from 
0.2 to 3.2 per cent. The tensile strength at 
high temperatures was very high, at 
1,000 deg. C. ranging from 8.1 to 12.3 kg. per 
sq. mm. compared with 2.3 to 3.8 kg. per sq. mm. 
for the second set, silicon up to 1 per cent. 
appearing to increase the strength, after which 
it again fell slowly. The resistance to scale 
formation was poor, except with high silicon. 

The fracture of these steels, both after forging 
and after annealing, was fine and ductile up to 
1.3 per cent. Si. With 2.2 and 3.2 per cent. Si 
it was blunt and matt, without, however, fully 
losing ductility. In the quenched and tempered 
condition the structure was purely austenitic, 
in which with increasing silicon content larger 
quantities of free carbide appeared. 

In the fourth set of tests the steels contained 
18 per cent. Cr and 8 per cent. Ni with very low 
Si and Al increasing up to about 1.3 per cent. 
The tensile strength was only slightly dependent 
on the aluminium additions, which, however, 
greatly influenced the resistance to scale forma- 
tion, which only became satisfactory with the 
high content of 1.3 per cent. Al. 

In the fifth series the tensile strength at high 
temperatures of steels containing 18 per cent. 
Cr, 8 per cent. Ni, 0.6 per cent. Al and varying 
Si contents, fell with increasing silicon, while 
the resistance to scaling was very favourably 
affected. The structure, both in the annealed 
and quenched conditions, was austenitic, which, 
however, did not appear altogether clearly de- 
fined with high silicon; with 2.5 per cent. Si 
carbides were found at the grain boundaries. 

The final conclusion drawn from the investiga- 
tion was that, of the alloys tested, the steels 
containing 18 per cent. Cr, 8 per cent. Ni, 0.5 to 
1 per cent. Al and 2 to 2.5 per cent. Si gave the 
highest tensile strengths at elevated tempera- 
tures combined with good resistance to scale 
formation. 
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Institute of British Foundrymen. 


LONDON BRANCH ANNUAL GENERAL MEETING. 


The annual general meeting of the London 
Branch of the Institute was held at the Charing 
Cross Hotel, London, W.C.2, on Thursday, 
April 13, 1933. Mr. W. B. Lake (Past-Presi- 
dent of the Branch, and hon. treasurer of the 
Institute) presided during the early part of the 
proceedings. The minutes of the previous 
annual general meeting, held on May 12, 1982, 
were read, confirmed and signed. 


Hon. Secretary’s Report. 

Mr. H. W. Lockwoop, in his report on the 
work of the 1932-33 session, said that, despite 
current industrial conditions, attendances at the 
Branch lectures had been maintained at the 
average of previous years, and the membership, 
while somewhat diminished, was stronger and 
more virile than it had ever been. As in 1931-32, 
so in the last session the Branch had suffered a 
severe blow by the untimely death of its ruling 
President. Mr. H. G. Sommerfield’s long and 
untiring service to the Branch was well known 
to all; by his passing the Institute had lost one 
of its most prominent officials, and the members 
mourned a friend. 

Lectures had been delivered during the session 
on a variety of subjects connected with the 
foundry industry, and instructive discussions 
had resulted. In some cases the discussions had 
been continued by correspondence, published in 
THe Founpry Trape JournaL, for some weeks 
after the lectures had been delivered. 

In December, 1932, the Branch had invited 
members of the Institute of Metals to a joint 
meeting, at which a member of the Branch, Mr. 
L. B. Hunt, had delivered a lecture on ‘‘ Some 
Aspects of the Selection of Engineering 
Materials.’’ In January, members of the Insti- 
tute of Cost and Works Accountants were in- 
vited to a lecture on ‘‘ Foundry Costing.’’ At 
the invitation of Imperial Chemical Industries, 
Limited, a number of members had attended a 
lecture on ‘‘ Soda Ash”’ in the private lecture 
theatre at Imperial Chemical House. They 
were entertained to tea and had enjoyed an ex- 
tremely interesting evening. The new meeting 
room for the Branch at Charing Cross Hotel 
was a distinct improvement on those of recent 
years, and appeared to meet with the approval 
of members. 

Visits had been made to:—Norton Grinding 
Wheel Company, Limited, Welwyn Garden City; 
Welwyn Foundry, Limited; Stewarts & Lloyds, 
Limited, blast-furnace plant at Corby; and the 
Ford Motor Company, Limited, Dagenham. 

Members of other Branches had been invited 
to take part in the visit to the Ford works, 
and a total of 140 members participated. 

The number of new members enrolled during 
the year was 23, comprising two subscribing 
firms, 14 members and seven associate members. 
The total strength of the Branch to date was 
208, made up as follows:—Subscribing firms, 5; 
members, 124; associate members, 73; and asso- 
ciates, 6. 

The annual dinner of the Branch, held in 
December, was a complete success. About 80 
members and friends had attended, and Sir 
Henry Fowler, K.B.E., was the principal guest. 
The financial state of the Branch was good, and 
expenditure was being watched carefully in order 
to conserve the financial strength of the Insti- 
tute. Subscriptions in arrears continued to be a 
matter of concern to the Council, and every 
effort was being made to collect overdue amounts, 
having regard to the circumstances in each case. 

In conclusion, Mr. Lockwood took the oppor- 
tunity, at the close of his first year of office as 
hon. secretary, to express to all members his 
appreciation of their kindly consideration and 
help, without which his task would have been 
very much less enjoyable than it had been. 

Mr. A. W. G. BacsHAawe moved that the re- 
port be adopted and entered upon the minutes, 
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and coupled with the resolution an expression of 
thanks to Mr. Lockwood, and congratulation 
upon his success during his first year of office. 
Mr. A. C. Turner seconded. The resolution for 
the adoption of the report, and the vote of 
thanks, were carried. 


Election of Officers. 


The CHarrman, before proposing the election 
of the new Branch-President, voiced the grief 
of the Institute in the loss it had sustained by 
the death of Mr. H. G. Sommerfield, and grati- 
tude for the work which Mr. Sommerfield had 
done. In proposing the election of Mr. C. H. 
Karn as Branch-President for the year 1933-34, 
the chairman emphasised the very keen interest 
Mr. Kain had taken in the work, not only of 
the London Branch, but also of the technical 
committees of the Institute on which he served. 
The Council had nominated him unanimously, 
and felt sure that he would prove a worthy 
Branch-President. The motion was seconded by 
Mr. A. S. Beecu and was carried unanimously. 

Mr. Karn was then formally inducted into the 
chair. He expressed his appreciation of the 
honour, and said that the office was one he had 
long coveted. He paid tributes to the late Mr. 
Dews and Mr. Sommerfield, both of whom had 
died while in office. 

The following were also elected :—Senior Vice- 
President, Mr. A. S. Beech; Junior Vice-Presi- 
dent, Mr. J. Deschamps; Members of Council, 
Mr. A. W. G. Bagshawe,* Mr. J. Bartram,* 
Dr. A. B. Everest; Hon. Secretary and Hon. 


“Treasurer, Mr. H. W. Lockwood* ; Hon. Auditors, 


Mr. A. R. Bartlett,* Mr. C. Cleaver; Delegates 
to General Council, Mr. J. W. Gardom,* Mr. 
F. J. Cree,* Mr. V. Delport,* Mr. F. J. Wares,* 
Mr. A. W. G. Bagshawe*; Members of Insti- 
tute’s Technical Committee, Mr. J. W. Gardom,* 
Mr. Wesley Lambert, C.B.E.* 

Votes of thanks were tendered to the Branch 
Officers and representatives on General Coun- 
cil and Technical Committee for their work in 
the past. 


Invitation to Institute of Metals May Lecture. 


The Hon. Secretary intimated that he had 
received tickets of admission to the May Lecture 
of the Institute of Metals, to be delivered on 
Wednesday, May 10, by Mr. Albert. Portevin 
(President, Société des Ingenieurs Civils de 
France), the subject being ‘‘ Quenching and 
Tempering Phenomena in Alloys.’’ 


Branch Meetings. 

Mr. TuRNER (in response to the Branch-Presi- 
dent’s invitation to members to make suggestions 
with a view to helping forward the work of the 
Branch) asked for an expression of opinion as 
to whether it would be more convenient to mem- 
bers to hold Branch meetings on any evening of 
the week other than Thursday. 


The Brancu-PREsIDENT said that, although the 
meetings were usually held on a Thursday, he 
believed that Wednesday would be equally suit- 
able to most members, and there was the added 
advantage that there were later trains on 
Wednesdays on some railway services. 


In the course of discussion, it was suggested 
that this was a matter which ought not to be 
decided upon at a meeting attended by only a 
small proportion of the total membership. 
Accordingly, on the motion of Mr. Turner, 
seconded by Mr. BacsHaweE, it was resolved that 
a referendum be circulated to all members to 
ascertain their views as to whether the Branch 
meetings should be held each month on a 
Wednesday or a Thursday. 


Another suggestion made by Mr. BacsHawE 
was that in future the Annual General Meeting 
of the Branch should not be held on the evening 
before Goud Friday. The Branon-PREsIDENT 
promised to bring the matter to the attention of 
the Council. 


* Re-elected. 
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Works Committees. 


Mr. E. J. Fox, the managing director of 
Stanton Ironworks Company, Limited, at a 
luncheon given under the auspices of the Indus- 
trial Co-partnership Association, delivered an 
address upon Works Committees. In the course 
of his remarks, Mr. Fox said that he had been 
operating such committees on an extensive scale 
for fourteen years. He presides monthly over 
eight works and colliery committees, embracing 
eight establishments, employing some 14,000 men. 
He insisted that the larger the undertaking the 
greater the benefit derived by both employer 
and employee from instituting a works com- 
mittee. For smaller concerns they were 
probably unnecessary. The composition of his 
committees were the active head of the manage- 
ment, his responsible officials concerned with 
production at the section in question, represen- 
tatives of the foremen taken in rotation and an 
executive committee of the men chosen from 
their larger committee, which is elected annually 
by themselves through a _ properly-conducted 
secret ballot at which about 60 per cent. vote. 
Mr. Fox personally presides over the monthly 
meetings. Matters normally dealt with by nego- 
tiation with trades unions are excluded, except 
perhaps small matters of interpretation. No 
matter can be brought forward by an individual 
employed unless his foreman has first had an 
opportunity of entering into the case. Every 
quarter the eight executive committees hold a 
joint meeting, their out-of-pocket expenses being 
refunded by the firm. 

Mr. Fox was emphatic that the results obtained 
well justified the cost and time expended on 
works committees. They made for peace both 
in the individual establishment and in the in- 
dustry of which it formed a part, building up 
goodwill from the bottom upwards. Finally, 
the success of any scheme depends upon sym- 
pathy being radiated from the top. 


Catalogues to Australia. 


Mr. C. Holland Harper, of Albion Works, 
Willenhall, in a letter to ‘‘ The Birmingham 
Post,’’ writes: ‘‘ The trade Press is once more 
calling attention to the position in regard to 
the despatch of catalogues from this country— 
to Australia, in particular. 

‘‘Tf manufacturers are desirous of their trade 
literature being delivered in that market—and 
apparently there is still a lamentable lack of 
knowledge on this side as to what is happening 
—there is only one way, and that is to purchase 
special stamps issued by the High Commissioner 
for Australia in London, indicating that the 
requisite amount of duty has been paid, and see 
that these are affixed to the packets before 
despatch. Otherwise this literature goes to make 
up the 43 per cent. which it is estimated never 
reaches the destination to which it is addressed. 
Manufacturers bent on this kind of thing 
would save themselves considerable trouble and 
expense by arranging to transfer their cata- 
logues, etc., to the wastepaper basket here! 

‘“‘T have in my office, framed, an envelope 
which contained a single catalogue sent to 
Australia some time ago. The net cost of the 
printing and paper, plus the postage, was 2s. 
The duty (at 1s. 6d. per lb.) and other charges 
levied on delivery to the addressee in Australia-— 
shown by stamps-—amounted to 2s. 3d.! Within 
the last few months, however, the duty has been 
reduced to ls. per lb. 

‘‘ Apart from all other considerations, surely 
these imposts constitute a heavy tax on the 
knowledge and technical detail contained in 
trade catalogues and trade literature generally. 
One can only hope that these matters were well 
ventilated at Ottawa and that the good work 
begun by the removal of a part of the duty, 
already mentioned, will be followed up by a 
complete abolition of these vexatious charges.’’ 
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A Short-Paper Competition. 


MR. GALE WINS EAST MIDLANDS PRIZE. 


The East Midlands Branch of the Institute of 
British Foundrymen held its annual meeting on 
March 25, at Loughborough College, Mr. C. W. 
Bigg presiding. The election of officers for the 
next session was as follows:—President, Mr. 
P. A. Russell (Leicester); Vice-Presidents, Mr. 
A. E. Peace (Derby) and Mr. J. F. Driver 
(Loughborough); Hon. Secretary, Mr. H. Bunt- 
ing; Auditors, Mr. H. J. S. Hilton and Mr. 
W. F. Smith. Lepresentatives to the General 
Council: Mr. T. Spiers, Mr. A. E. Peace and 
Mr. C. W. Bigg. Branch Council: Mr. J. C. 
Hallamore, Mr. C. Robins and Mr. F. Butters. 

A vote of thanks was accorded to the retiring 
President, Mr. Bigg, and the Branch officers, 
on the motion of Mr. J. B. Fenwick. 

The remainder of the evening was devoted to 
the usual Short-Paper Competition. The compe- 
tition varied from previous years, inasmuch as 
the rules contained the proviso that all Papers 
must be written around some point raised in a 
Paper or discussion presented to the Branch 
during the session. 

Six Papers were entered for competition, as 
follow :—(1) ‘‘ The Foundry of the Future,’ by 
J. F. Driver (Loughborough) ; (2) ‘‘ Refractories 
in the Cupola,’’ by J. C. Hallamore (Burton) ; (3) 
‘Rammed Linings,’ by B. Gale (Nottingham) ; 
(4) ‘‘ Foundry Cokes: Some Impurities and Pro- 
perties,’’ by J. B. Fenwick (Spondon); (5) 
‘* Practice and Science in the Core Shop,’’ by 
F. Gill (Nottingham); and (6) ‘‘ Floor Crucible 
Furnaces,’”’ by H. P. Radford (Leicester). 

The ballot was very close, all Papers having 
some support. The result was that Mr. Gale 
was awarded the first prize and Mr. Gill the 
second. Mr. Gale’s was then open for discus- 
sion, the name of the author not being disclosed 
until he was called upon to reply. 


The Foundry of the Future. 
By J. F. Driver. 


During the past 25 years great developments 
have taken place in engineering production, and 
such developments will in time profoundly affect 
the foundry. Among the changes may be men- 
tioned :—(1) The increasing use of drop forgings 
and pressings; (2) die castings; and (3) the 
fabrication of large pieces of work, such as 
dynamo field frames, large engine crankcases, 
bedplates, etc., by means of oxy-acetylene and 
electric-arc welding. The net result of these 
changes will be that for a given output from the 
works less castings will be required from the 
foundry. Nobody who has visited large engi- 
neering workshops during recent years can fail 
to have been impressed by the manner in which 
fabricated steel is replacing castings and cutting 
out both patternmaking and foundry work. This 
particularly applies to large castings, though 
there will still be need for such work as engine 
cylinders, ete. 

The foundry of the future will, therefore, be 
required to deal mainly with comparatively small 
castings moulded in the majority of cases on 
machines. In addition to iron and steel, a 
greater use will be made of alloys to give 
strength but at the same time lightness, and 
also alloys possessing wear-resisting properties. 

The foundry of the future will more closely 
resemble an engineering workshop. The floor 
will be of concrete; sand will be conspicuous by 
its absence. By the side of each moulding 
machine flexible pipes from overhead hoppers 
will deliver sand direct into the boxes, whilst 
superfluous sand will be carried away by vacuum- 
operated sweep-ups. The boxes, after being 
completed, will be placed upon runways which 
will carry them to the cupolas and melting fur- 
naces, where they will be poured and then passed 


on by conveyor either to be shaken out or allowed 
to cool gradually. 

Used sand will be collected by vacuum methods, 
passed into a reconditioning room, and returned 
to suitable hoppers. The applications of centri- 
fugal methods of casting will be increased, and 
materials suitable for the manufacture of semi- 
permanent moulds will be evolved which will 
make it possible for a large number of castings 
to be poured before the mould itself is destroyed. 

Since the introduction, 25 years ago, of oil 
as a binder, there has been little change in 
core manufacture, and yet in all probability the 
core is responsible for more failures than any 
other portion of the mould. It is possible that 
a material with plastic but quick-drying proper- 
ties will be evolved which may be rapidly sprayed 
to the right thickness on to the interior of the 
core box. This will then dry and the hollow 
shell will be removed, two halves being fitted 
together to form a complete core sufficiently 
strong to resist the hot metal, porous, and with 
ample ventilating space inside. Such cores could 
be relied upon automatically to clear themselves 
as the metal cools. 


Fuel Potentialities. 

In recent years there has been the introduction 
of new methods for melting iron and non-ferrous 
metals. These comprise: (1) Solid fuels, (2) oil, 
(3) powdered fuel, (4) alcohol, (5) the electric 
are and (6) high-frequency electric currents. It 
must be admitted that coke has proved itself to 
be efficient and economical when burnt under 
modern conditions. The chief objection is that 
there is always the danger that foreign elements 
may contaminate the molten metal. This is par- 
ticularly true in the case of the cupola. 


The oil-fired furnace offers advantages in that 
the heat is easily controlled, the fuel is readily 
stored and metals may be melted at a reasonably 
cheap rate. All the advantages oil offers are 
claimed for its rival, powdered fuel. This system 
consists of powdering coal or other fuel to a very 
fine state, blowing it into the furnace and allew- 
ing it to ignite. Such furnaces can consume 
very low-grade fuel, are extremely economical 
to run, possess many features of the oil furnace, 
and also have the additional advantage that the 
fuel is home-produced. Unfortunately it is 
necessary to instal some form of mill to powder 
the fuel. 


It has been suggested that an emulsion of 
oil and powdered fuel might give even better 
results. 

The claim for the use of cheap grades of 
alcohol as a fuel lies in the fact that the day 
will arrive, and at no distant date, when sup- 
plies of both oil and coal are unavailable, and 
aleohol or oil derived from vegetable products 
may be used in internal-combustion engines for 
power purposes and for all forms of heating. 
Alcohol in the furnaces would certainly have the 
advantage that no objectionable elements would 
be introduced into the metal during the process 
of combustion. 

Electricity will be increasingly used for melt- 
ing purposes. The melting conditions are ex- 
cellent and there are no fumes or other objec- 
tionable features. Though it is doubtful that 
electricity can ever be produced in this country 
at a sufficiently cheap rate to make electric 
cupolas more economical than, say, a coke-fired 
cupola, the advantage of pure metals and abso- 
lute control will in the long run cause electricity 
to replace other fuels. Electric heating may 
either be by means of the electric arc or possibly 
by high-frequency currents. The high-frequency 
furnace has long passed the experimental stage, 
and will doubtless be found in all important 
foundries. 


In the foundry, volumes of steam are con- 
tinually rising, and the humidity of the atmos- 
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phere is high; all moulding machines, lifting 
appliances, runways, etc., will therefore be manu. 
factured of stainless steel or other materials, 
bearings will be adequately housed so as to pre- 
vent the grit contaminating, and oiling will be 
effected by suitable lubricators instead of the 
foolish little oil-holes which at present makers 
seem to think adequate. The foundry of the 
future will be housed in a different type of build- 
ing from the present. Daylight is the cheapest 
form of lighting, and in modern factories glass 
is used to an increasing extent until some of the 
later factories may be called ‘ glasshouses.’” 
The average foundry to-day is dull in the ex- 
treme, and men are often to be seen working by 
means of an oil lamp in semi-darkness. The 
foundry building of the future will be light and 
clean; air will be fan-extracted, filtered and re- 
turned. All glasswork will be regularly cleaned, 
and the floor illumination will certainly be not 
less than 10 foot-candles. 


Refractories in the Cupola. 
By J. C. Hatiamore. 


All will agree that the cupola holds the premier 
position in the foundry for the melting of cast 
iron, and its management determines to a large 
extent the general success of the foundry work. 
The industry has heard much recently of the 
developments in foundry practice from the 
British Cast Iron Research Association’s work 
on cupolas. During the war the general idea 
was to secure the maximum amount of metal per 
hour, hence the rapid-melting types became 
popular. The air supply to this type is greater 
than necessary, to burn the coke and melt the 
metal, and, consequently, oxidation of the metal 
is more pronounced. On the other hand, there 
is the soft-blast cupola, with ample height from 
tuyeres to charging hole, a generous wind belt 
and low-air pressure. Evidence available shows 
that this type gives an improvement in quality 
of metal and diminution of losses and wasters. 

The most recent is the ‘‘ balanced-blast ”’ 
cupola, having a row of main tuyeres and two 
or more rows of auxiliary tuyeres, giving control 
of the air supply over the entire depth of the 
coke bed. Much more could be added to these 
facts, but it is not the intention of this Paper 
to deal with all points covering cupola efficiency, 
but rather to keep to data on refractories used 
in the cupola. Many Papers have been written 
and discussions held, but foundrymen are still 
far from reaching any agreement as to the best 
refractories to use. From data at present avail- 
able, can it be said that rammed linings are an 
advance forward? 

Cupola linings are divided into two classes :— 
(1) Brick and (2) rammed materials, the former 
being most generally used. Many foundrymen 
adhere to the rammed linings with marked suc- 
cess, but rammed materials have had many more 
failures than bricks—this is perhaps the reason 
why more foundries do not change over from 
bricks. As far as refractoriness is concerned, 
there is little to choose between the two methods. 
Rammed materials are, perhaps, easier and 
quicker than bricking, but require much more 
care in drying when finished. 

The main points for discussion seem to be (1) 
the initial cost, (2) which gives the better 
results:—(a) Siliceous materials of high silica 
of about 80 per cent. and 10 per cent. alumina, 
or (b) aluminous firebricks containing 25 per 
cent. or more alumina and less than 70 per cent. 
silica; (3) length of time before patching starts 
and time spent on the work; and (4) the in- 
fluence on melting and resulting slag. 

Tt must be borne in mind that high-alumina 
bricks are patched with ganister, which is @ 
highly-siliceous material; is one then obtaining 
the best results by the fusion of the two 
materials? From practical experiences of our 
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own members and others data should be avail- 
able, from which comparisons could be formed, 
to decide the various points raised and the best 
method to adopt for the cupola lining. 


Foundry Cokes: Some Impurities 
and Properties. 


By J. B. Fenwick. 


Foundry cokes used in the East Midland area 
for the cupola and in non-ferrous furnaces come 
from three sources: Wales, Durham and York- 
shire. For cupola melting, several exacting light 
and machinery-castings specialists prefer Welsh 
coke or high-grade Durham, other foundries are 
satisfied with various Durham brands. Two 
Yorkshire cokes are extensively used. The Welsh 
coke is preferred on account of its extreme 
purity; it is dense, hard, of blocky structure, 
ash and sulphur contents being around 5 per 
cent. and 0.5 per cent. Melting ratios of 16 to 
1 are being obtained. 

One outstanding popular Durham patent coke 
is unusually large and strong, and of noticeably 
high porosity; this reacts particularly well to a 
soft blast, melting very hot and quickly. The 
ash and sulphur contents are 7 per cent. and 
0.75 per cent. respectively. Durham patent-oven 
cokes have a characteristic longitudinal fracture, 
which is responsible for their somewhat lower 
shatter-test figures, varying from 85 per cent. 
maximum to as Jow as 55 per cent. on the 2-in., 
screen, as against over 90 per cent. for best 
Welsh. They vary considerably in ash and some- 
what in sulphur, but no coke should be con- 
sidered nowadays showing much over 8 per cent. 
ash, whilst 0.9 per cent. sulphur should certainly 
be regarded the limit. Actually 0.65 per cent. 
S is good for Durham. Of Yorkshire cupola 
cokes: one, a beehive make, is low’ in 
impurities and of exceedingly large size. The 
other, a patent-oven coke, is good physically and 
exceptionally low in sulphur, as little as 0.50 
per cent. being quite usual. Its shatter figures 
are rather better than most Durham cokes. 

Non-ferrous melters—particularly users of the 
tilting furnace—insist on graded coke nuts burn- 
ing to dry ash, to avoid clinkering. The im- 
purities with which the ironfounder has to con- 
tend have been much reduced in quantity by 
modern coal-washing, methods. Water is an im- 
purity common to all brands, and depends on 
the care taken in quenching; not, as is commonly 
argued, on rain in transit. Maximum allowable 
is 2} per cent. Excessive ash is undesirable as 
reducing thermal efficiency. Also, high ash 
generally means high sulphur. It is possible 
that ash may have some catalytic effect on the 
several chemical reactions in the cupola. 

Sulphur is unjustly blamed as being respon- 
sible for many wasters due to other causes. It 
is not clearly understood yet in what forms 
exactly ‘‘ fixed and free sulphur occurs in 
coke, but that there are varying conditions is 
obvious. For example, in one cupola, a coke of 
0.70 per cent. S actually proved to transfer less 
sulphur to the iron than another containing only 
0.45 per cent. S. Harmless quantities of phos- 
phorus and arsenic are present; also volatile 
hydrocarbons not over 1.5 per cent. 

Carbon, to a harmful extent, can be picked up 
from the bed, but should not for that reason be 
regarded as an impurity. Because excessive 
pick-up is generally due to bad cupola practice 
involving slow melting, and is therefore least 
likely to occur using coke of highest possible 
carbon content. Size and strength are proper- 
ties largely interdependent. Requirements vary, 
hut a good size is as big as coco-nuts. The pro- 
perties of combustibility and reactivity account 
largely for differences in performance between 
cokes of similar analysis. 

It is common (and often dearly-bought) know- 
ledge that a coke giving excellent results in one 
cupola may prove unsatisfactory in another 
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exactly similar furnace, even under identical 
conditions. This is difficult to explain, and, re- 
membering the notorious capriciousness of the 
cupola furnace and the liability of coke to de- 
part occasionally from standard, it is impossible 
to say, without actual trial, that any particular 
coke is certain to give complete satisfaction in 
any given cupola. : 


Floor Crucible Furnaces. 
By H. P. Raprorp. 


The Paper read by Mr. F. W. Rowe on “ Some 
Factors Influencing the Production of Sound 
Non-Ferrous Castings ’’ had so few points in it 
with which one could differ that the writer of 
these notes looked for a “ vital’? remark which 
appeared to be a good foundation on which a 
short Paper could be built. Mr. Rowe is no 
doubt ‘ brassfounding ’’ in a large way, and 
when he referred to faulty metal and effect of 
melting conditions it made one feel here was an 
excuse for breaking away from the original 
Paper, and giving a short description of the 
‘“ primary factor influencing the production,”’ 
that is, the furnace, in a smaller non-ferrous 
shop. 

Where the output of the foundry is made up 
of comparatively small batches of general engi- 
neering castings, of varying mixtures, weighing 
from a few ounces to, say, 30 lbs. each, the floor 
fire is generally the most economical. 

A good arrangement is to have a battery of 
furnaces built below the floor level, each a 
separate unit made up of rectangular cast-iron 
plates strongly ribbed and bolted together to 
form a casing, with a good bottom frame resting 
on four cast-iron feet. The total depth from 
floor level should be approximately 5 ft. 6 in. 
For the sake of economy, three sizes should be 
built, one to take crucibles up to 80 Ibs., the 
second from 80 Ibs. to 120 Ibs. and the third 
from 120 Ibs. to 200 Ibs. In each case an 
allowance of space from 4 to 6 in. around the 
largest diameter of the crucible should be left 
for coking. 

The casings are lined with 9-in. firebricks and 
have an outlet for the flue at the back just below 
the floor line. The mouth of this fiue should be 
approximately one-third the area of the top of 
the furnace, and made of steel channel lined 
with firebricks. These flues extend at right 
angles from the front and run into a main flue 
which in its turn leads into an outside chimney 
built midway between the three furnaces, and of 
a height sufficient to give a good draft. The 
main flue should be provided with a damper 
and should have an area at least equal to the 
combined area of the flues running into it. 

The greatest care should be taken to ensure 
that the natural draft obtained is as good as 
possible under the existing conditions, or the 
melting will be slow and the quality of the 
metal poor also. The firebars of the furnace 
should be plain ones of cast iron with lugs near 
each end to give an equal distance between each 
bar to ensure a uniform draft. These bars are 
placed on loose bearer bars extending outside 
the furnace about 4 in., with an eye or hook on 
one end so that they may be easily withdrawn 
to drop the fire. 

The ash pit extends along the front of the 
furnaces and should be made large enough to 
allow easy access for cleaning and be at least 
15 in. deeper than the bottom of the firebars. 
The pit is covered with strong removable 
wrought-iron gratings, and as these become very 
smooth with wear it is a good idea to have every 
third bar notched similar to a rag bolt. The 
top of the furnaces and flues right up to the 
chimney is covered with cast-iron plates, those 
over the flues being easily removable so that the 
flues may be cleaned. 

The plates around the fireholes and those im- 
mediately behind should have parallel strips 
cast on, roughly 1 in. square, running at right 
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angles with the front and extending outwards 
about 3 ft. These strips or rails are for the 
turnace tops or covers to run on. The covers 
consist of an angle-iron frame with firebrick 
lining, and each is fitted with 4 single-flanged 
runners which enable the covers to be pushed 
on and off easily over the rails already referred 
to. 
Crucibles. 

During the last few years the life of the 
plumbago crucibles has been greatly increased, 
and although the cost is about 25 per cent. 
higher, it is now possible to obtain pots which 
will melt 100 per cent. more heats than hitherto. 
A fair average is 80 heats per crucible for brass 
and bronze mixings. These higher-priced pots 
are not necessary for metals with low melting 
points such as aluminium, ete. To obtain long 
life, the crucible should be properly handled 
both before and during use, and in this con- 
nection it is essential to ensure that the tongs 
used for lifting are not distorted by the heat or 
an uneven grip will cause unnecessary damage. 
Also, when charging, the metal should not be 
jammed into the crucible or it will be strained 
and slight cracks set up—this remark also 
applies to the coking round the pot. 


Annealing and Melting. 

Although the crucibles are properly annealed 
before leaving the makers they absorb consider- 
able moisture in ‘transit, and should therefore 
be annealed slowly for several days at a moderate 
temperature of about 200 deg. Fah., to drive 
this moisture out. After this place the pot 
mouth downwards on the furnace top for a 
further day before use. 

Final notes of advice are: (1) Use a good hard 
foundry coke nut about 3 in. of good analysis; 
(2) melt metal as quickly as possible; (3) insist 
that the moulds are quite ready for casting, and 
do not let the metal wait stewing in the fire. 


Practice and Science in the 
Core-Shop. 
By F. Git. 


The debate on science and practice at the last 
meeting appeared to be too much of a win for 
the chemist, and since the meeting the writer 
has been struck by the amount of truth in Mr. 
Bunting’s statement that the chemist had not 
done much to aid the use of oil sand. The 
writer is in agreement with this statement, and 


thinks the practical man scores easily By 
‘‘ practical man ’’ the writer refers to the man 
mentioned by Mr. Driver as ‘‘a_ practical 
scientist.” 


Whilst agreeing that the scientist is at home 
on mass-production work, when he can mix his 
sand on a large scale; sand that has been 
perfectly dried and had all dust blown out, 
etc.; when he has hoppers to hold the exact 
amount of sand and measures for the core- 
binder in exact proportion. The result from such 
a plant should be perfect, the chemist taking a 
sample occasionally to check and to control. But 
the practical man in a general jobbing shop has 
to mix his sand as near perfection as possible, 
with no plant except a sand mixer. His sand is 
sometimes wet and sometimes dry, yet the results 
are, as a rule, quite good. 

The writer has often wondered how the chemist 
could help in a case like that without installing 
extra plant. If the moisture content of the 
sand was checked, it would be far too much 
trouble to try to adjust it perfectly. For the 
drying of the cores, the mass-production shop 
has automatic core stoves, with the results once 
again controlled by the chemist, and if one con- 
siders that the cores, for a long period, are of 
the same shape and size, this seems quite easy 
even to the practical man. In smaller concerns 
the stoves are not, as a rule, automatic, and 
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in most cases there are no thermometers, which 
means he is certain to get widely varying heats, 
and that he prevents by using his “ rule-of- 
thumb "* methods. Then, unlike the mass-pro- 
duction shop, his cores are nearly always of 
different design, sometimes he may have a 
hundred or more different sized cores in a week, 
some with thick and thin sections attached, and 
all have to be dried along with one another. 
In cases of this description it is difficult to see 
where the chemist would be of much use. The 
writer has noticed that, generally, if a man of 
science refers to core drying in a _ book or 
Paper, he states a definite temperature for the 
drying of oil sand. That is not of much use to 
the man with all sorts and sizes of cores to dry 
in one stove. The writer is inclined to think 
that he would make a sad mess of some of the 
cores if he worked to a definite temperature, as 
some would be baked on the outside only, whilst 
thinner ones would be baked too fast to have 
strength. 

In conclusion of this Paper, the writer would 
not like to give the impression that he has 
overlooked the fact that the scientist or chemist 
is largely responsible for some of the very good 
core compounds that can be obtained, and are 
invariably used by the jobbing shops. 


Rammed Linings. 
By B. Gate. 


In his Paper on Refractories, Dr. Skerl 
gave data indicating that rammed linings were 
the equal of the highest-quality firebrick linings, 
and in answer to a question whether he recom- 
mended rammed linings, he said he could see no 
reason why not, but he could not explain why 
there should be such spectacular successes and 
equally spectacular failures of rammed linings. 
The author has experienced both the successes 
and failures, but is in favour of rammed linings. 
In his opinion, the reason for success or failure 
of the lining is definitely one of practical con- 
sideration. Dr. Skerl proved, that on the cone 
test for refractories, a good-quality ramming 
compound of a highly-siliceous and low-aluminous 
nature was the equal of a high-grade firebrick 
of an opposite chemical composition. It is clear, 
therefore, that the reason of a failure must be 
attributed to the mode of application, and the 
author puts forward the theory that the ramming 
is the vital point. The material should be 
rammed as densely as possible, and, to make this 
possible, the material must be prepared in a 
manner conducive to tight ramming. 

The author thinks the material can be looked 
upon in a similar manner to moulding sands. 
Dr. Skerl illustrated that there was a definite 
moisture content for sands to give the greatest 
dried bond, and the same applies to ramming 
ganisters. The mixed material should be of a 
stiff putty consistency to ram to its densest form. 
If too dry or too wet, hard ramming is im= 
possible. If the lining is soft-rammed it will 
easily crumble with the abrasion of the metal 
charges, in the same way that a soft rammed 
mould will crumble when dried. If the lining 
is soft, it will be more porous when dry, and the 
heat will permeate through the lining and attack 
the grains from all sides, instead of the face 
only, as in the case of a solid rammed lining, 
with a consequently more rapid deterioration of 
the lining. 

Dr. Skerl said he had known rammed linings 
to last for 7 years, which was longer than the 
life of a brick lining.. Why should this be so, 
when it was proved by cone test that the bricks 
and the ganisters were equal in refractoriness? 
Here, again, mode of application is the reason. 
A properly-rammed lining is, when dried, 
equivalent to one huge brick, with no joints or 
crevices, and is attacked on the face only. In 
the case of a brick lining, the jointing material 
between the bricks is not so tightly rammed as 
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the brick, so each joint is a weak spot for the 
heat to attack. Consequently, the bricks are 
attacked from all sides. A glance into a brick- 
lined cupola will show this. ‘The crevices between 
the bricks become enlarged and the brick corners 
rounded. If this fault is overcome with diligent 
daily patching, the point raised by Mr. P. A. 
Russell comes into evidence, whereby the high- 
alumina, low-silica bricks are patched with a 
high-silica, low-alumina’ ganister, with the 
possible fluxing of one material on the other. 
The rammed lining scores here, as it is patched 


_with the same material. 


Another point in favour of the rammed lining 
is one of economy. The author has had a 
rammed lining in constant daily use for over 
5 years, and the cost of material and labour was 
very much lower than a brick lining. The 
cupola is used for straight irons, high steel-mix, 
and alloy irons, and gives constant satisfaction. 


DISCUSSION. 


Mr. Haciamore™ said the author had mentioned 
a lining lasting for 5 years. He then posed 
the following questions: (1) Did the author 
mean one lining had lasted that time or had it 
been partially re-rammed or repaired; (2) what 
amount of repair had been done during the 
period, and (3) what precautions did the author 
take in drying the lining. Referring to possible 
abrasion opposite the charging door, did the 
author make any provision for that by the use 
of cast-iron blocks. 

Mr. J. B. Fenwick said he had seen a 
Brackelsberg furnace lined by ramming, which 
was fired for 24 hours to dry the lining, but 
during the first melt, steam and water were seen 
oozing from the furnace plates, but that did 
not appear to have any detrimental effect on 
the lining. 

Mr. T. Goopwin said it was his opinion that 
a rammed lining must be of a very high-silica 
content. The stiff putty consistency mentioned 
by the author seemed to be wrong. The rammed 
lining should not contain more than 6 per cent. 
moisture. The material should be similar to 
sand. The ramming must be done very evenly. 
Much trouble was due to the purchase of low- 
grade silica bricks for cheapness, and_high- 
quality silica bricks would be more satisfactory. 

Mr. Driver said the author had put his finger 
on the spot when he mentioned the joints be- 
tween the bricks. He had often seen the rounded 
corners mentioned, and one had, in effect, to 
patch before one really started. It was true 
that a cheap brick was a bad brick. 

Mr. Lucas asked for particulars of the size 
of furnace referred to and the process of 
ramming. 


Author’s Reply. 


Mr. Gate, replying to Mr. Hallamore, said 
the cupola had not been re-lined, but it had a 
daily patching in the melting zone, in the same 
way that one would patch a brick-lined cupola, 
but it was patched with the same material as the 
lining. After ramming, the cupola was fired 
with a slow fire for a day before use, but prob- 
ably the most important point was the venting of 
the lining. The lining should be vented all over 
with a }-in. dia. rod at intervals of 14 in. or 
2 in. After drying the holes were plugged with 
the ramming compound and another fire lighted. 
He had not used cast-iron blocks opposite the 
charging door. He thought it would be neces- 
sary to have a ring bolted into the furnace to 
support cast-iron blocks. 

Mr. 


Goodwin's 


Referring to remarks on 
moisture, Mr. Gale said that the particular 


material he was using appeared to have more 
bond than that to which Mr. Goodwin referred. 
He did not think the material could be of a 
consistency that it would just hold together by 
hand pressure. Replying to Mr. Lucas, the 
author said he was referring to an 18-in. 
internal-diameter cupola, when speaking of the 
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one that had lasted for 5 years. The method of 
ramming was to place a wooden drum of the 
correct diameter inside the shell and ram round 
the drum with a moulder’s rammer. The drum 
was drawn upward by pulley blocks in a similar 
manner to withdrawing a pattern from a mould. 
When the jining was rammed to the top the 
holes were cut for the tapping and slagging 
breasts, and the cast-iron tuyeres set in position. 
Previous to ramming it important 
thoroughly to clean the shell, and paint with a 
wash made by diluting the ramming material. 


Symposium on Cast Iron to be held 
at A.S.T.M. Annual Meeting. 


A Symposium on Cast Iron is to be one of the 
technical features of the 1933 annual meeting 
of the American Society for Testing Materials 
which will be held at The Stevens, Chicago, 
June 26 to 30. This will be sponsored jointly 
by the American Foundrymen’s Association and 
the A.S.T.M. as the third in a series in which 
the two societies have co-operated to provide 
the engineering profession with authoritative 
data in concise form on the properties of castings 
produced by the best present methods of produc- 
tion. Malleable-iron and steel castings have been 
previously covered. 

A joint committee from the two societies has 
been at work for many months assembling data 
and material for the symposium. No one indi- 
vidual will be responsible for a particular section. 
The committee designated certain authorities in 
special phases of cast-iron technology who were 
to prepare material for the several sections. This 
material will be submitted to the larger group 
for review and criticism before presentation. 
One of the really important values of the sym- 
posium lies in this method of preparation. The 
final work will be authoritative in a broad sense 
since it will have been arranged and directed 
by technical leaders in the industry. Some of 
the topics which will be covered include: (1) 
General engineering properties and metallurgy 
of cast iron, including information on alloy irons, 
with data on chromium, molybdenum, nickel, 
titanium and vanadium; (2) physical properties; 
(3) classification and specifications; (4) design 
and its effect on  physieal properties; (5) 
machinability and wear; (6) corrosion and corro- 
sion-resistant iron castings and _ heat-resistant 
cast irons; (7) white and chilled irons; (8) heat- 
treatment, and (9) welding. 

Tentative plans schedule the session in which 
the symposium will be held for Monday, June 26. 
This time has been chosen for the convenience 
of those who will be attending another joint 
meeting of the A.F.A.-A.S.T.M. on Friday, 
June 23, the last day of the A.F.A. annual con- 
vention, at which an extensive discussion on 
specifications and tests for cast iron will be given. 

Included in the joint committee which is pre- 
paring the symposium are the following: H. 
Bornstein (chairman), D. M. Avey, A. L. Boege- 
hold, J. W. Bolton, F. B. Coyle, H. W. Gillett, 
A. E. Hageboeck, R. E. Kennedy, J. T. Mac- 
Kenzie, R. S. MacPherran, Oliver Smalley, E. K. 
Smith, E. R. Young. In addition to the Sym- 
posium on Cast Iron, there will be presented at 
the meeting several technical Papers of particular 
interest to the ferrous metal industry. 


Symposium on Corrosion Prevention.—The Fapers 
presented at the Berlin symposium on corrosion 
problems last October, organised by the principal 
engineering, metallurgical and chemical societies in 
Germany, have been reprinted in a separate volume. 
together with the discussions. The Papers cover 
every aspect of the prevention of corrosion by 
means of non-metallic coatings. The volume con 
tains also extensive bibliographies. 
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An Improved Nickel-Chromium Hardened 
Chilled Cast Iron." 


By J. S. Vanick, 


New York, N.Y. 


An extremely hard, tough and strong, white or 
chilled cast iron has been applied for the past 
several years to industrial and mining services 
in which its unusual properties have been con- 
firmed by its ability to deliver in many instances 
much better performance than plain chilled iron, 
or other wear-resistant materials. It is being 
produced regularly by alloying a good base com- 
position of chilled or white cast iron with essen- 


Totai Carbon Approx. 3.50 
Silicon .65 to .70 


6 in. by 6 in. faces, respectively, and subse- 
quently were split open so that the details of the 
fracture could be noted. 

Square-sectioned bars chilled on one side or 
opposite sides were cast for transverse-strength 
tests. Cylinders, 2} in. in dia., from the core of 
which test-bars were taken, were used to deter- 
mine tensile properties, as well as specimens 
cored from the greyed portions of the large 6 in. 


Total.Carbon Approx. 3.0 
Silicon .65 to .70 
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B 


1.—GeENeERAL Errect oF NICKEL ALONE UPON HARDNESS OF 


CHILLED Fact, TENSILE STRENGTH OF GREY Cork, AND DEPTH OF 


CLearR Iron CHILL. 


tially 4 to 6 per cent. of nickel and 1 to 2.5 per 
cent. of chromium. Such a material can attain 
a hardness exceeding 600 to 750 Brinell as 
against 380 to 530 for corresponding grades of 
plain chilled iron. The strength is approxi- 
mately doubled and the toughness significantly 
increased. These properties make it especially 
useful for many applications requiring a high 
hardness for resistance to wear, abrasion, attri- 
tion, deformation; to some extent to high com- 
pressive loading and to a lesser but important 
degree to corrosive action. A wide variety of 
commercial castings is being successfully pro- 
duced from this iron, ranging in size from the 
small-grain grinding plates or burrs through 
medium-sized castings such as sand pumps up to 
large, heavy castings such as rolls for metal 
rolling or cement grinding. 

The composition of this white cast iron may 
be roughly bracketed within the range shown in 
Table I. 


Melting and Casting of Experimental Heats. 

The need for producing iron under identical 
conditions for comparable results was clearly 
established in earlier work, and the same pro- 
cedure was applied in the melting and casting of 
these experimental heats. A furnace with capa- 
city enough to hold all of the plain iron neces- 
sary was used to melt down the charges of pig 
and scrap. This bath then acted as a reservoir 
from which successive taps were taken, alloyed, 
brought up to pouring temperature and cast. 
Chill blocks, measuring 2 in. by 4 in. by 6 in., 
2 in. by 6 in. by 6 in. and in some cases 6 in. by 
6 in. by 9 in., were cast. These blocks were 
chilled on their 2 in. by 4 in., 2 in. by 6 in. and 


* A Paper read before the American Institute of Mining and 
Metallurgical Engineers. The Author is connected with the 
Development and Research Department, the International Nickel 
Co., Ine. 


by 6 in. by 9 in. chill blocks. Hardness tests, 
usually Brinell, were taken over the clear white 
or clear grey zones of castings poured from the 
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Caretully-made tests run in the Amsler wear- 
testing machine at a load of 20 kg. correspond- 
ing to a wheel or line contact pressure of 20,000 
Ibs. per sq. in. show plain chilled cast iron 
wearing away five to twelve times faster than 
the same metal fully alloyed (4.5 per cent. Ni, 
1.5 per cent. Cr) for maximum hardness. Figs. 
4 and 5 record some of the results. 


Experimental Data, Commercial Production and 
Applications. 

Steels containing about 5 per cent. of nickel 
long ago established their worth in gears sub- 
jected to severe duty, and the hardening effect 
that is developed in case-hardened steels of this 
type were expected to occur in the body of 
chilled cast irons. However, the fact that nickel 
reduced the chill prevented the applicability of 
nickel alone. The striking ability of nickel to 
harden the clear chill of cast iron while the 


TABLE 1.—Composition of Improved N ickel-chromium 
White Cast Iron. 


| | 
} For 


For 
General. | maximum maximum 
strength hardness 
| (low C). (high C), 


T.C, per cent | 2.60—3.80 | 2.60—3.20 
Si, per cent. | 0.15—1.50 | 0.40—1.50 
Ni, per cent. | 3.0—6.0 | 3.0 —5.0 | 3.5 —5.0 
Cr, per cent | 0.50—2.50 | 0.50—1.50 | 1.2 —2.5 
Mn, per cent.| 0.15—1.50 | 0.15—0.60*) 0.15—0.60* 


| 3.20—3.80 
0.15—1.20 


* Optional; up to 1.50 Mn under certain conditions. 


depth of chill was decreasing brought to light 
important possibilities in improving chilled irons 
by alloying. Tables ITA and IIIA, and Fig. 1, 
illustrate the chill-reducing power of nickel in 
typical irons high and low in total carbon. The 
inverted positions of strength and hardness for 
high- and low-carbon contents, and the gradual 
improvement in hardness and strength with in- 
creasing nickel content, indicate that, in either 
case, the body or matrix of the iron is being 
acted upon by the non-carbide-forming nickel. 
The comparatively high strength and hardness 
values attained with 3 to 6 per cent. additions of 
nickel indicated clearly that maximum results 
would be obtained in that range. It was still 


TaBLeE II.—Chill, Strength and Hardness of High-carbon Alloyed Iron. 


Chill block. 
Si, Ni, Cr, | lpin.sq. | 2x6x4 
per cent. per cent. per cent. per cent. | Sand 
Depth ard- 
| white. Depth. ness. | Back. 
A. HIGH-CARBON, ALL-NICKEL SERIES. 
3.62 0.65 | Full 2.00 464 269 
3.63 0.66 0.19 Full 1.80 474 217 
3.69 0.70 0.30 1.00 1.70 484 212 
3.62 0.64 0.61 | 0.85 | 1.35 491 190 
3.62 0.72 1.00 0.60 0.45 512 179 
3.54 0.74 2.04 | 0.20 | Grey 530 192 
3.60 0.68 3.52 0.15 | Grey 573 212 
3.54 0.72 5.05 none Grey Grey 232 
B. Hicu-carBon, MILDLY ALLOYED NICKEL-CHROME SERIES. 
3.56 0.64 0.33 | O14 | | 1.55 477 286 
3.64 0.60 0.67 | 0.14 | 1.40 477 216 
3.68 0.60 0.66 } 0.27 | | 1.75 HOS 261 
3.68 0.62 1.12 | 0.28 | | 0.85 512 196 
3.64 0.71 0.63 0.41 i | 2.10 495 311 
3.60 0.71 1.10 0.46 | 1.50 555 217 
C. HigH-carBon, FULLY ALLOYED NICKEL-CHROME SERIES. 

3.57 1.04 | | 0.45 495 190 
3.47 0.97 1.51 | 0.59 0.70 560 235 
3.49 0.98 1.53 | 0.89 1.70 555 286 
3.46 1.02 2.89 | 0.84 0.85 584 316 
3.52 1.02 4.34 | 0.85 0.30 652 387 
3.48 1.01 4.20 | 1.44 1.25 713 460 
3.36 1.02 5.72 | 1.47 0.50 652 402 


same heat. Hundreds of cupola heats subse- 
quently demonstrated the practicability of pro- 
ducing this type of iron and added further 
detailed data as to its characteristics. 


necessary to develop the proper depth of chill 
and control its texture to prevent spalling, 
cracking or surface checking, to make this im- 
provement valuable. 


The fact that chromium 
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was a powerful chill producer and that approxi- 
mately three parts of nickel balanced one of 
chromium in low-silicon irons had previously 
been established. Moderate additions of nickel 
and chromium made in this ratio produced 
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below those for plain chilled iron, accompanies 
these effects. 

Molybdenum seems to exert a useful, stabilis- 
ing effect upon the hardness, structure and 
strength. Accompanied by chromium, the car- 


approximately evenly-chilled irons; that is, bide-forming tendencies of molybdenum become 
TaBLE III.—Chill, Strength and Hardness of Low-carbon Alloyed Iron. 
T.C Si Ni Cr | Chill block 2 x 6 x 6. 
| ome. par coms. per Depth white. Hardness. Back. 
A. Low-caRBON, ALL-NICKEL SERIES. 
3.12 0.72 6.00 430 375 
3.08 0.64 0.71 2.40 438 223 
3.06 0.67 1.09 | 1.20 | 430 226 
3.07 0.60 2.07 0.90 474 238 
2.94 0.70 3.47 | 0.40 | 484 255 
2.91 0.70 5.21 0.25 555 277 
B. Low-carBon, MILDLY ALLOYED NICKEL-CHROME SERIES. 
3.08 0.75 0.31 0.10 6.0 418 | 375 
3.03 0.72 0.49 0.15 | 6.0 423 375 
3.10 0.71 0.79 0.15 2.3 444 | 277 
3.03 0.75 0.75 0.27 6.0 | 444 387 
3.02 0.74 1.18 0.25 2.0 | 450 269 
3.10 0.72 0.77 0.41 | 6.0 444 387 
3.16 0.73 1.0 | 0.42 } 6.0 } 477 436 
C. Low-carsBon, FULLY ALLOYED NICKEL-CHROME SERIES. 

2.79 1.00 | 1.45 418 | 163 
2.78 1.09 1.05 0.45 2.35 460 | 350 
2.73 1.06 3.22 0.89 3.00 532 430 
2.63 0.85 4.65 0.75 | 2.20 578 495 
2.79 0.93 4.50 1.43 6.0 625 | 520 
2.73 0.86 5.96 0.74 1.25 } 555 477 
2.71 0.95 6.39 1.57 | 2.25 585 | 387 
2.83 0.94 7.88 } 3.09 6.0 | 512 } 364 


irons chilled to an equal depth of clear white. 
Experienced roll makers proved that moderately- 
stronger and harder castings would be produced 
by balanced nickel-chromium additions with pro- 
perties corresponding to results shown in Tables 
IIB and IIIB. This effect parallels that de- 
veloped in alloyed grey irons and is known to be 
associated with a fundamental strengthening and 
hardening of the body or matrix of the iron. 
Carrying the nickel-chromium additions into 
still higher percentages revealed that at about 
4 to 6 per cent. nickel and 1.25 to 2.50 per cent. 
of chromium, a chill hardness that reached the 
very high values of 650 to over 700 Brinell in 
the clear white zones was developed, accompanied 
by a considerable refinement in fracture. A 
stronger and tougher core than was obtainable 
in plain or mildly alloyed irons—which never- 
theless could be machined, although not with the 
same ease as the corresponding plain chilled iron 
cores—accompanied the chill improvement. Test- 
pieces cored from the grey zones of large cast- 
ings showed a strength about double that of un- 
alloyed iron of the high-carbon type.  Test- 
pieces cast to size possessed tensile strength in 
the range of 27 to 45 tons per sq. in., for the 
solid white iron. Summarising these results, it 
is evident that the highly desirable combination 
of surface (chill) hardness and core and chill 
strength in chilled castings has been obtained in 
the range of 4 to 5.5 nickel and 0.90 to 2.0 per 
cent. chromium, as shown in Tables IIC and 
I1I C and Figs. 2 and 3. It is this combination 
that is so useful to the consuming industries. 


Influence of Auxiliary Elements. 

Manganese in excess of the amounts ordinarily 
present in white iron must be carefully intro- 
duced, because of its reaction with sulphur and 
possible after-effects upon chill depth. An addi- 
tion of up to 1.5 per cent. manganese with or 
without a compensating reduction in nickel pro- 
duces a slightly weaker, but fairly hard, chilled 
face, as shown in Table IV A. An increase in 
manganese above this level is readily recognised 
in the fracture alone by a coarser, spiny frac- 
ture; and in the worst cases by a platy or 
spangled fracture accompanied by extreme 
brittleness. A softening of the chill, and a 
weakening in strength to abnormally low values 


more pronounced. A deepening of the chill and 
a softening of the chilled face occur as when 
there are excessive chromium, manganese and 
similar elements. Heats extremely low in carbon 
and high in silicon possess the power of being 


Total Carbon Approx. 3.5% 
Silicon .95 to 10% 
FIG. 2 
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backs interferes with the broad application of 
these low-carbon compositions where machin- 
ability behind the chill is necessary. 

An excess of chromium, or a high-chromium 
composition not balanced by the correct amount 
of nickel, leads to effects similar to those pro- 
duced with a high manganese, namely, brittle- 
ness, coarsening of the texture, and an actual 
softening of the chill accompanied by a mottling, 
or excessive carbide formation, in cores of heavy 
sections, destroying machinability. 

A high nickel content leads to austenitisation 
accompanied by softening and toughening and 
decreasing chill. Similar effects occur if an ex- 
cess of nickel and chromium together are added, 
as shown in Fig. 2. 

An interesting feature appears in the data of 
Table V, which illustrates the fact that impuri- 
ties such as sulphur, picked up through the usual 
process of cupola melting, may contribute to 
further improvement in hardness not available 
in the purer, air-furnace-melted, metal. Table 
V B shows rather startling effects of high- 
sulphur contents in deepening the chill and in- 
creasing the core or back hardness as in heats 
2,893 and 2,895, while an increase in nickel con- 
tent from 2.50 to 3.50 per cent. raises the chilled 
face hardness sharply. 


Comparison of Plain and Nickel-Chromium 
Hardened Chilled Iron. 

It is not possible in plain iron to secure a 
chill-surface hardness much greater than about 
500 Brinell, and it is necessary to use a high- 
carbon iron (3.50 per cent.) to obtain such a 
value. Owing to the presence of much graphite, 
the grev-iron core of a high-carbon chilled-iron 
casting is weak and brittle. Moderate additions 
of nickel and chromium, to the extent of 0.50 to 
2.50 per cent. nickel and 0.50 to 1.0 per cent. 
of chromium, produce a marked improvement, 
but the maximum effect is obtained at approxi- 


Total Carbon Approx. 2.80 % 


Silicon .90 to 1.05%/ 
FIG. 3 / 


Brinell Hardness 


Depth of Chill | 
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LLL LO 
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Increasing Alloy 
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As sHOWN IN Fic. 2, Maximum Harp- 
NEss IN Low-Carpon Types or CHILLED 
Iron occtrs IN RANGE oF 4 TO 
5 PER CENT. NICKEL AND 1.25 To 2 PER 
CENT. CHROMITM. 


Dotted lines represent properties of compositions alloyed in excess of needs for maximum 
hardness. 


substantially hardened by additions of nickel 
and chromium, as shown in Table IVC and 
IV D. Chill depth in these very low-carbon cast 
irons is considerably more difficult to trace. The 
hardening or martensitisation of the cores or 


mately 4 to 6 per cent. nickel and 1 to 2 per 
cent. chromium. Castings of this composition 
may be produced having a hardness of 550 to 
over 700 Brinell on the chilled surface and at 
the same time possess a core strength from 20 to 
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to 100 per cent. greater than that of the plain 
carbon iron. 

Table VI summarises the properties of low- 
earbon and high-carbon chilled iron with and 
without nickel-chromium additions. 

It is evident that by the use of alloy it is 
possible to secure such a favourable combination 
of surface (chill) hardness and core strength in 
a chilled casting as is shown in the last two 

700 


Upper Disks» 
Spec. Heat Series Run In 
600-. 4566 T2601 E Air 7 
° 4564 12601 AH Air 
500- «4556 12599 C Air 
4 4561 12599 AG Air 


| 


Cumulative Weight Loss, milligra 


~80 120 160 200 240 280 320 360 
Total Revolutions thousands 


Fic. 4.—P Lain CHILLED Cast 
WEARS AWAY MORE THAN FIVE TIMES 
FASTER THAN NICKEL-CHROMIUM 
ENED CHILLED |[RON WHEN IN CONTACT 
WITH ITSELF IN AMSLER WEaR TESTS. 
(D. E. ACKERMANN.) 

Heat T 2599: total C, 3.45; 

Ni, 4.43; Cr, 1.34. 

Heat T 2601: total C, 3.52; 

Ni, none; Cr, none. 


0 


Si, 1.01; 
Si, 0.85; 


columns of Table VI. It is this combination 
that is considered commercially valuable. The 
properties developed are highly desirable from 
the chilled-roll consumer’s viewpoint, and the 
same properties are greatly desired in grinding, 
crushing and conveying equipment. 


Structure. 

Chilled irons moderately alloyed with nickel 
and chromium reveal a gradual grain refinement 
corresponding with the amount of alloy used, 
but in the very hard composition, a distinct re- 
finement in the texture of the chill is developed. 
The plain chilled iron is coarse and columnar, 
while the alloyed iron is fine grained and dull, 
indicating a much greater toughness and resist- 
ance to cracking or spalling as well as to shock 
or impact. 

Plain chilled iron consists of a  spongelike 
framework composed of iron carbide or cemen- 


T 
| ’ Lower Disxs | 
700}- Spec Heat Series Run In | 
| ©4565 12601 E Air 
S | 0 4563 7260 Air | 
= | 24560 12599 AG Air | _| 
2 500}-— — 
an ° 
=| | 
= | 
| 
| | | 
| | | 
| 
® 4 80 120 60 200 240 280 320 360 
Total Revolutions thousands 
Fic. 5.—Same as Fic. 4. PLAIN 
CHILLED [ron wWeaRS away 10 To 14 
TIMES FASTER WHEN SLIPPAGE, COM- 
PARED TO Fic. 4, 1s 10 PER CENT. 
GREATER. (D. E. ACKERMANN.) 
tite filled with a matrix of pearlite. The pear- 


litic matrix occupies more than one-half of the 
volume of the chilled zone, and the effect of 
increasing amounts of nickel and chromium in 
moving this matrix into the sorbitic, troostitic 
and martensitic conditions is believed to be 


largely responsible for the increased hardness 
of the chilled surfaces. 

The rather wide percentage range of nickel 
and chromium necessary to produce optimum 
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properties is needed to provide for differences 
in cooling rates of castings of different sectional 
area or weight. The full 4.5 per cent. nickel 
and 1.5 per cent. chromium additions to high- 
carbon cupola-melted irons easily develop the 
extremely hard chilled surfaces. 


Fracture. 
The fracture of the chilled portion of an alloy 
chilled casting of the above composition is also 
characteristically different from that of a plain 
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without reduction in the alloy content in grey 
portions of reasonably heavy section—4 in. or 
over. 


Corrosion Resistance. 

The fully-hardened alloyed chilled iron pos- 
sesses a marked resistance to corrosion compared 
to plain iron, thus adding service life to castings 
which frequently suffer as much from corrosion 
as from wear, particularly in mine and chemical 
operations. 


Taste IV.—Effect of Special Elements. 


TS. Si, Ni, 


Cr, Mn, 


Brinell hardness, 
Mo, 


Chill 
Type. per per per per per per depth. chill block. 
cent. cent. cent. cent. cent. cent. oo 
| Face. | Back. 
A. EFFECT OF MANGANESE. 
NiMn-Cr .. ..  ..| 3.66 | 0.95 | 3.08 | 1.52 | 1.47 | B- | 600 | 330 
Ni-Mn-Cr .. 1. wel 8.70 1.40 1.33 1.43 | 2.17 | 2.000 77 269 
B. EFFrect OF MOLYBDENUM. 
NiMo .. .. ..| 3.14 | 1.02 | 4.50 | | 0.33 | 1.96 | 0.625 | 652 | 387 
Ni-Mo-Cr .. 1.12 1.99 | 0.96 0.77 | 2.250 600 364 
C. Low-carBon, HIGH-SILICON TyPEs. 
Ni-Si 2.40 1.42 1.30 | 1.500 430 
Ni-Si | 2.32 1.71 1.98 1.500 444 
Ni-Si 2.28 1.36 2.60 1.500 460 
Ni-Si onl | 2.68 3.98 0.250 495 
Ni-Si .-| 2.48 | 2.42 4.36 0.125 600 

D. Errect oF NICKEL SILICON-CHROME. 
Ni-Si-Cr 2.57 | 1.37 | 2.91 | 0.66 | 2-900 | 482 | 
Ni-Si-Cr 2.50 | 0.85 | 4.66 | 0.75 2.200 | 578 | 465 
iron casting. Whereas the latter is coarse and Miscellaneous Useful Modifications (Semi-chilled 
columnar in appearance, that of the alloy iron Alloy Iron). 


is fine grained and dull, indicating a much 
greater resistance to shock and impact as well as 
resistance to spalling under load. 


Machinability. 

The low-carbon, high alloy described in the last 
column of Table VI is practically unmachinable 
behind the chill, particularly if the section is less 
than 2 in. thick, the grey portion having a hard- 
ness of about 400 Brinell. If a low-carbon cast- 
ing (under 3.0 per cent.) with a machinable grey 


Useful modifications of the 4.5 per cent. 
nickel, 1.5 per cent. chromium type of iron 
usually contain about one-half the alloy content 
referred to. They are not as hard nor as resis- 
tant to wear as the fully-hardened type, but 
they are important for such service as cement- 
mill liners, grate bars, and similar parts sub- 
jected to heat. In some instances the alloy con- 
tent may be lowered to 1.5 per cent. nickel and 
0.60 to 0.90 per cent. chromium and improve- 
ments over plain iron, with respect to wear and 


portion is required, the alloy content must be heat resistance, may be obtained. Important 
TaBLe V.—Effect of Sulphur. 
T.C. Si Ni, Cr. Mn S 

Chill 1 2 x 6 chill. 
per per per per per per 
cent. cent. cent. cent. cent. cent. ~— F 

ace. | Back. 

A. Cupota Heats. 
3.55 1.03 2.97 0.87 0.35 0.071 0.375 588 320 
3.46 1.04 2.99 O.84 0.33 0.091 0.500 627 320 
3.52 1.03 2.94 0.90 0.34 0.105 0.625 652 340 
3.35 1.15 3.36 0.68 0.29 | 0.123 | 0.375 627 364 
3.41 0.57 2.80 | 0.87 0.32 0.143 | 6.00 650 530 
B. Low-carBon (CupoLta Types). 
2.99 0.85 2.42 0.82 | | | 1.625 | 555 236 
3.03 0.66 3.60 0.46 | 1.320 | 627 340* 
3.30 0.46 3.30 0.89 | | 0.750 652 364 
3.15 0.74 3.62 | 0.92 | all 683 495* 
C. (Maxtmum HarpDyess), CupoLta Heats. 

3.52 | 0.95 | 4.53 1.41 | | 0.875 418 
3.11 O.85 4.69 1.38 | 1.625 652 418 
3.45 1.01 4.43 1.34 1.250 782 460 


* Chill depth increase due to large portion car-wheel scrap in charge. 


reduced to about 3.0 per cent. nickel and 0.90 
per cent. chromium. Lowering the alloy content 
may entail some sacrifice of chill hardness, but 
the latter will still be well above that of plain 
high-carbon iron. Castings of high-carbon con- 
tent (3.30 per cent. and over) are machinable 


details of the melting procedure, casting prac- 
tice, physical properties, structure, relating to 
the fully-hardened alloyed chilled irons, as well 
as their moderately alloyed companions, are de- 
scribed in the following paragraphs, along with 
successful methods of production, typical appli- 
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cations of the castings and their performance in 
service. 
Cupola Production. 

Moderately-alloyed chilled irons can be pro- 
duced in any foundry cupola by the simple pro- 
cedure of adding the necessary nickel and 
chromium to the iron at the spout in the 
approved fashion. The amount of nickel and 
chromium added in this way rarely exceeds 5 per 
cent. in all. The fully-hardened alloyed irons 
containing 5 to 7 per cent. of alloy require the 
presence of a large share of this alloy in the 
cupola charge, and this object is attained by 
using low-melting-point nickel in the form of F 
nickel, and bringing in the chromium by an 
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to wear of five to six times that of plain chilled 
iron has been obtained. Tyres for mullers and 
chill mills made of the alloyed iron and operating 
on crushed ore, clay or sand have outlasted 
several sets of castings of plain chilled iron in 
the same service. Rolling plates such as are 
used in the coal industry for conveying coal or 
screening coke as well as shutes used in convey- 
ing ore, sand or other abrasive material, have 
economically displaced plain chilled iron in many 
instances, notwithstanding a higher initial cost 
of the castings. Often when grey iron has been 
required instead of chilled iron for such ser- 
vice, the fully-alloyed, grey, hardened composi- 
tion produced with grey-iron base higher in 


TaBL_e VI.—Typical Results. 


Plain iron. Nickel-chromium iron. 


High-carbon. 


Low-carbon. High-carbon. Low-carbon. 


Hardness of chilled surface, Brinell 500 400 650—750 600 
Tensile strength of grey core, |b. 16 25,000 22 /30,000 30/35,000 | 35/50,000 
Total carbon, percent... | 3.30/3.50 2.75 3.0 3.30/3.50 | 2.75/3.0 
Silicon, per cent. 0/75.0/90 0.75,0.90 0.75/1.25 | 0.75/1.25 
Nickel, per cent. mi | 4.50 4.50 
Chromium, per cent | 1.50 | 1.50 
Tensile strength of ¢ ‘hill, Ib. per sq. in. | 60—80,000 | 80—100,000 


addition at the spout; by using chromium 
briquettes in the charge, or by means of speci- 
ally-alloyed chromium-bearing pig-iron tor a 
portion of the charge. The application of the 
high-strength grey-iron process,* modified to 
maintain the hard, chilled face, described in the 
last column of Table VI, has resulted in excep- 
tionally-strong cores or grey-iron zones when 
strength has been a dominant factor. Some- 
times a pig material containing nickel, chromium 
and silicon in suitable proportions has been 
mixed with all steel-scrap charges and melted in 
the cupola to produce a satisfactory product. 
This practice is particularly attractive to mining 
companies operating foundries that are located 
in remote regions where steel scrap and man- 
ganese-steel scrap are relatively inexpensive or 
otherwise useless. Obviously these alloyed irons 
can be made readily in the air or electric fur- 
naces, but cupola practice has beeu developed to 
produce them as well. 
Applications. 

One of the first applications of the hard, 
chilled nickel-chrome iron was for rolling-mill 
rolls. The performance of the fully-hardened 
alloyed nickel-chrome chilled rolls on the harder, 
tougher metals has been vastly superior to ordi- 
nary iron rolls, and sometimes equal to hardened 
and ground steel rolls, naturelly at considerably 
lower cost. The details of roll composition will be 
discussed in a future Paper. 

Chilled wheels for tramway, collier tubs and 
crane-wheel service have been produced with 
roughly 50 to 200 per cent. more strength in the 
grey sections and with a tough chill hardness 
capable of multiplying the resistance to wear, 
several times. Experimental wheels of the fully- 
hardened nickel-chrome type have been produced 
and put into service, while a considerable number 
of the mildly-alloved types of chilled wheels con- 
taining 2.5 to 3 per cent. nickel and 0.60 to 0.90 
per cent. chromium have been produced and are 
being tested for their strength and wear resist- 
ance in conditions corresponding to those met in 
service. 

Castings for coal crushing, cement-clinker 
grinding, grinding-mill liners, grinding balls 
and similar equipment requiring a high resist- 
ance to wear and abrasion, have been found to 
outlast their plain chilled-iron predecessors as 
much as six to one. Sand and sludge pumps 
lined with the fully-alloyed, chilled cast iron, 
replacing manganese steel, have given four to 
six months of service as against an equal number 
of weeks for the manganese steel. In a simple 
casting such as a sand-blast nozzle, a resistance 


* F. B. Coyle and D. M. Houston: High 2 Cast Iron. 


Trans. Amer. Foundrymen’s Agsn. (1929) 37, 


silicon has yielded an improvement comparable to 
that of the alloyed chilled iron over plain chilled 
iron. Centreless grinder-support blades, dies and 
pump liners are noteworthy examples. 
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The Cardiff Conference. 


The 30th Annual Conference of the Institute 
of British Foundrymen, which will be held at 
Cardiff, will open on Tuesday, June 20, and close 
on Friday, June 23. In addition to the usual 
discussion sessions, arrangements have been made 
to visit a number of works in South Wales and 
also in Bristol, and an excellent social pro- 
gramme includes the Annual Banquet, a recep- 
tion by the Lord Mayor of Cardiff, a reception 
by the Principal of the University College of 
South Wales and Monmouthshire, and an excur- 
sion to Tintern Abbey and the Wye Valley. 

A full and detailed programme will be issued 
in due course, and copies of this programme will 
be forwarded to members of the Institute of 


British Foundrymen. A preliminary list of 
Papers to be presented is as follows :— 
* Mech: anised Foundries,’’ by F. J. Cook, 


M.1.Mech.E., Past-President. 


Methods for Testing Green Sands,” 


by the Sands Sub-Committee of the Technical 
Committee. 
‘** Alloy Grey Irons,’?’ by Dr. Ing. C. W. 


Pfannenschmidt. 


‘ Heat-Resisting Cast Irons,”’ 


by E. Morgan, 
M.Sc., 


British Cast Iron Research Association. 


American Exchange Paper—‘ Alloy Cast 
Iron,”’ by Frank Coyle. 
“The Anodic Treatment and Dyeing of 


Aluminium Castings,’’ by N. D. Pullen, 
British Aluminium Company, Limited. 
‘“Coking Practice in the South Wales Dis- 
trict,’ by W. R. D. Jones, D.Se., University 
College, Cardiff. 


ALLC., 


27, 1933. 


Moulding and Casting Austenitic 
Cast Irons. 


According to a writer in ‘* Bradley’s Maga- 
zine,’ the three principal austenitic cast irons 
at present are known under the manufacturing 
names of Ni-Resist or Nimol, Nicrosilal and No- 
Mag. Whilst these differ in certain important 
details, both as regards chemical composition and 
principal properties, the austenitic characteristics 
in each case are obtained primarily through the 
comparatively large percentage of nickel present. 
In this respect, in their coefficients of expan- 
sion and shrinkage properties, in their fluidity 
and life, they do not differ very greatly, and, 
as a consequence, their behaviour from the 
moulder’s point of view can be dealt with jointly. 

Probably the most important characteristic of 
austenitic cast irons, from the point of view of 
the moulder, is their greater shrinkage as com- 
pared with ordinary cast irons. Their shrinkage 
values are from 0.15 to 0.20 in. per ft. linear, 
and to the moulder who is experienced in the 
production of steel, non-ferrous, or malleable 
castings, this presents no terrors. Those who 
think in terms of ordinary cast iron are liable 
to overlook this higher shrinkage and the pre- 
cautions necessary in the shape of feeder heads, 
runner sizes and those innumerable dodges de- 


signed to prevent pulling and cracking. In 
general, with proper melting conditions, these 


irons possess ample fluidity and cast and pour 
readily. It is generally advisable to make run- 
ners on the large size, and, where feeder heads 
are necessary, the spherical or globular shape 
has much to recommend it. Such shaped-feeder 
heads are more economical in metal content, a 
consideration of no small importance in expen- 
sive materials of this description. Dry-sand 
moulds generally give the best results, and the 
use of sands of a highly-refractory quality is 


advisable. In spite of this general recommenda- 
tion, extraordinarily good results are obtained 


with green-sand moulds, particularly those made 
from an open, well-vented sand. Ni-Resist cast- 
ings strip well and clean from such green-sand 
moulds. 

The melting of austenitic cast irons can 
carried out in the cupola, and there seems to 
be no doubt that where strict accuracy of com- 
position is required, the use of ingots of the 
correct composition and returned scrap gives the 
best results. This is undoubtedly true in those 
cases where small quantities of metal are re- 
quired at irregular intervals. In mixing metals, 
the use of rich alloys for the nickel and chromium 


be 


additions is definitely advisable where cupola 
melting is carried on. In the case of crucible 
melting, nickel additions can be made direct, 


and it is advisable to have the metal well melted 
before stirring. When stirring, in the first place, 
it is recommended to stir until the rod comes away 
quite clean, thus avoiding any loss of nickel 
through adhesion to the rod. The use of a little 
limestone or powdered-glass flux to the surface of 
the metal is also an advantage. 


New Centrifugal Casting Process in the United 
States.—A new steel plant to make billets and bars 
by a centrifugal casting process may be established 
soon in the Detroit area, U.S.A., by Naugle & 
Townsend, Inc., according to ‘‘ The Iron Age.” 
The process to be utilised involves the casting of 
molten metal into a revolving receptacle so that by 
centrifugal action the metal is cast in the form of 
billets or bars, thereby eliminating the blooming 
mill. Mr. Leon Cammen, New York, who is now 
associated with the American Society of Mechanical 
Engineers, invented a centrifugal process of casting 
steel some years ago, but it is understood that the 
method now to be utilised is not the Cammen 
process, but one that has been worked out along 
somewhat different lines. The Cammen process 
has been experimented with for some years. During 
the past year or two, experiments have been con- 
ducted quite successfully at the Massillon, Ohio, 
plant of the Republic Steel Corporation, and at the 
Niagara Falls, Ont., plant of the Electrometal- 
lurgical Corporation. 
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FOR STRONG CASTINGS 


The remarkable “strength” and consistency of the Workington 
Hematite, which is the basis of UCO “W,” have earned the 
approval of foundrymen and engineers at home and abroad. 
Such unfailing “personality” is due to the unified control 
exercised throughout the production—for the Workington Iron 
& Steel Branch is in the fortunate position to possess its own 
mines of these West Coast Hematite ores, its own coal, and 
the coke from its own ovens. Limestone from its own quarries 
further establishes that primary control so essential to the well- 
acknowledged standard of consistency of UCO Irons. 


The “W” Brand series is specially prepared 
for the manufacture of strong castings for:— 


CYLINDERS, ROLLS, BRAKE 
DRUMS, DIESEL CASTINGS, ETC. 


Representative Casts of UCO “W”:— 


LP.1 | L.P.2 | LP.3 | M.P.1 | M.P.2 | M.P.3| H.P.1| H.P.2| 


Total Carbon | 2.40 | 2.80 | 3.00 | 2.60 | 3.04 | 3.20 | 2.58 | 3.00 | 3.08 
Silicon 80 | 1.20 | 1.81 | 1.00 | 1.35 | 1.70 | 1.00 | 1.30 | 1.80 
Sulphur 031] .035] .04 | .034] .039] .044/ .032) .038] .028 

Phos. 041} .039 .039) .195] .190} .188] .350] 580] .600 
Manganese 82 |1.00 | 1.06 | 98 | 88 | 88 | 80 | 90] .88 


Other analyses as required to customers’ specifications. 


HERE ARE SOME REASONS FOR THE 
INCREASING ADOPTION OF UCO “WwW” 


sandcast pigs. (Note low sulphur 7). 


Not a synthetic or so- te Made entirely from 


7 Supplied in medium size we Not a desulphurised iron 
* called “refined” iron. 


West Coast Hematite 
materials. 


* Carbon percentage not * Analyses guaranteed, 
achieved by dilution and each consignment 
with steel scrap. uniform. 


copies of W109 (Foundry Irons), W125 (UCO “W” for Special Castings), 
wi MW” and “ MB” forM oe When writing, please give name, 
pr bg address, an position in firm (confidential 
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This Week’s News in Brief. 


Trade Talk. 


Messrs. Winoet, Liuitep, mechanical engineers, 
of Warwick, have increased their capita] to £50,000. 

Tue LIVERPOOL STEAMER ‘‘ City of Johannesburg,” 
which has been lying idle in Rothesay Bay for two 
years, is to resume service. 

AN orRpDER for the reconditioning of four liners 
has been secured by Messrs. Workman, Clark (1928), 
Limited, of Belfast. The liners are also to be fitted 
with turbo-electric machinery. 

AN ORDER for a 20,000-kw. turbo-alternator has 
been booked by Messrs. C. A. Parsons & Company, 
Limited, Heaton, Newcastle-upon-Tyne, for the Salt 
River Power Station, Cape Town. 

THe MErTRopOLITAN-VICKERS ELECTRICAL COMPANY, 
LimitepD, has received a contract to supply an alter- 
nator of 105,000 kw. for the Battersea Power 
Station. 

SUBSTANTIAL CONTRACTS for armour plate are now 
being placed by the Admiralty. The current Navy 
Estimates provide for an expenditure of £396,000 
on armour plate, against only £68,000 in 1930. 

Messrs. GeoRGE FLetcHeER & Company, LIMITED, 
of Derby, have secured orders for the complete 
mechanical equipment of three sugar factories in 
India. 

At CrypeBanK Dean or Guitp Court, Messrs. 
D. & J. Tullis, Limited, Kilbowie Iron Works, were 
granted permission to erect an extension to their 
iron foundry. 

Mr. G. F. Ostins, 448, Warwick Road, Solihull, 
carrying on business at 16 and 17, Belmont Row, 
Birmingham, under the style of John Hall & Com- 
pany and William Pemberton, brassfounder, has 
been adjudicated bankrupt. 

Messrs. CRAVENS RalLway CarriAGE & Wacon 
Company, Lruitrep, Darnall, Sheffield, have secured 
a contract from the Sheffield Corporation Tramways 
and Motors Department for 30 tram-car under- 
frames. 

Messrs. G. & J. Weir, Limitep, Cathcart, Glas- 
gow, have purchased the plant and_ business of 
Messrs. A. G. Mumford, Limited, Colchester, and it 
is understood that in due course the whole of the 
Colchester business will be transferred to Cathcart. 

THE NEW Kaye LINE STEAMER ‘‘ Marton,’’ built 
by Messrs. Lithgows, Limited, Port Glasgow, and 
engined by Messrs. David Rowan & Company, 
Limited, Glasgow, has left the Clyde on her maiden 
voyage to Buenos Aires. 

Tue Sravetey Coat & Iron Company, 
have blown out a blast furnace at their Devonshire 
Works for re-lining. A few weeks ago a furnace 
was re-lit after several months of idleness, during 
which remodelling was effected. The number in 
blast at Staveley will therefore remain at three. 

Messrs. MIRRLEES Watson Company, LiMiTED, 
Glasgow, have shipped to India the milling plant 
for a cane-sugar factory, the remaining plant to be 
shipped as required. The present consignment is 
one of the largest of its kind which has been shipped 
from the Clyde. 

Tue Mersey TunNEL Jotnt CommMitree has de- 
cided that the 40-ft. roadway through the new 
Mersey road tunnel shall be paved with iron setts, 
and an order for the setts has been placed with the 
Stanton Ironworks Company, Limited. They will 
cost £41,870. 

Messrs. Henry Ross, Limitep, Leith, have 
secured an order to build a coasting steamer of 
1,000 tons deadweight for the Coast Lines, Limited. 
The vessel will be motor driven, and the propelling 
machinery will be constructed in Glasgow. This is 
the second order for a coaster to be placed by 
Coast Lines, Limited, within a month. 

AT A MEETING of the debenture-holders of the 
Bengal Iron Company, Limited, a_ resolution 
authorising the suspension of the sinking fund 
for the years 1933, 1934 and 1935, the postponement 
of the due date for the repayment of the debentures, 
and modification of the trust deed, also authorising 
the execution of a supplemental trust deed, was 
adopted. 

THE AUDITORS have reported to the joint secre- 
taries of the Board of Conciliation for the Regula- 
tion of Wages in the Pig-iron Trade of Scotland 
that the certified returns made by the employers 
showed for the quarter ended March 31 a net 
average selling price of £3 4s. 8d., and that there 
will be no change in the workers’ wages on- basis 
rates. 


A MEETING OF CREDITORS was held, on April 11, 
at the offices of the Official Receiver for Bradford, 
in the case of Herbert Leathley, 150, Wentworth 
Terrace, Wakefield Road, Bradford, and Joe Owen 
Leathley (now deceased), late of 9, Gildersome 
Street, Gildersome, who had carried on business in 
partnership as the Greystone Foundry Company, 
ironfounders, Drighlington. The causes of failure, 
as alleged by the surviving debtor, Herbert Leath- 
ley, were stated to be insufficient turnover and the 
illness of his partner. The matter was left in the 
hands of the Official Receiver. 

The South African Iron & Steel Industrial Cor- 
poration, Limited, has made a further issue at par 
of 1,658,000 ordinary (‘‘B’’) shares of £1 each, 
being the balance of the authorised issue of 3,500,000 
shares of this class. The purpose of the issue is to 
provide further funds to meet expenditure accruing 
on works site, for the purchase of plant, machinery 
and equipment for which contracts have been placed, 
and in connection generally with the establishment 
of the works at Pretoria. The subscription list closes 
on June 27. It is anticipated that the works will be 
completed and the production stage reached early in 
1934. 

Extensions to the metallurgical buildings of 
University College, Cardiff, were opened recently. 
The extensions comprise:—On the ground floor, a 
mechanical laboratory, pyrometry and magnetic 
laboratory, and a lecture room; on the first floor, 
three research laboratories, museum and library; 
and on the second floor, a chemical laboratory, 
balance room, and combustion and gas-analysis room. 
When the mechanical laboratory is fully equipped 
with testing machines and other appliances, the 
college will have thoroughly up-to-date departments 
for teaching and research, which it is hoped will be 
of much use to the meta‘lurgical and fuel industries 
in South Wales and Monmouthshire. 

AT THE ANNUAL GENERAL MEETING of the Glasgow 
and West of Scotland Association of Foremen Engi- 
ueers and Draughtsmen, held in Glasgow, on 
April 15, it was stated that, in spite of the adverse 
conditions, the membership had been maintained. 
New officer bearers were elected as follow :—Presi- 
dent, Mr. Alfred T. Riley, of Messrs. Alexander 
Stephen & Sons, Limited, Linthouse; Senior Vice- 
President, Mr. Fred G. Clark, of Messrs. Harland 
& Wolff, Limited, Govan; Junior Vice-President, 
Mr. Robert McCarroll, of the Singer Manufacturing 
Company, Limited, Kilbowie. The retiring mem- 
bers of Council were all re-elected, as also were 
Mr. Thomas M‘Guire and Mr. T. M. Taylor, secre- 
tary and treasurer respectively. 

It is announced that the Minister of Transport 
has given his consent to heads of agreements dated 
September 9, 1932, between the London Midland & 
Scottish and the Great Western Railway Companies 
and between the London Midland & Scottish, the 
London & North Eastern and the Great Western 
Railway Companies respectively for the pooling of 
receipts derived from passenger, merchandise and 
other traffic conveyed by rail in respect of which 
there is competition between the companies. Before 
giving his consent, the Minister received an assur- 
ance from each of the companies that the under- 
takings given in connection with the pooling agree- 
ment between the London Midland & Scottish and 
the London & North Eastern Railway Companies, as 
-set out in the Report of the Railway Pool Com- 
mittee dated July 27, 1932, will apply to the above- 
mentioned heads of agreements, subject to certain 
modifications regarding retiring members of staff. 


New Companies. 


Nicholson Tool Company, Limited.—Capital £700. 
Secretary: A. S. Liddell, 44, Rectory Place, Gates- 
head-on-Tyne. 

Conveyors Accessories, Limited.—Capital £500. 
Directors: J. Wilson, 241, Abbey Road, Barrow-in- 
Furness; J. A. Bostock. 

Cobalt Magnet Steel Company, Limited.—Capital 
£100. Solicitors: Mayo, Elder & Rutherfords, 10, 
Draper’s Gardens, London, E.C.2. 

Darwin & Miller, Limited.—Capital £100. Iron 
and steel merchants. Solicitors: Mayo, Elder & 
Rutherfords, 10, Draper’s Gardens, London, E.C.2. 

G. J. Little & Company, Limited, 6, Vauxhall 
Street, Plymouth.—Capital £2,100. Marine engineers 
and brassfounders. Directors: G. J. Little, J. H. 
Thorne. 


AprRIL 27, 1933. 


Personal. 
Mr. J. A. Harvey, of Harvey & Company, 
Limited, founders, iron merchants, builders’ mer- 


chants, etc., has been elected chairman of the Hayle 
Urban District Council for the ensuing year. 

Mr. JAMES THOMPSON, SEN., governing director of 
the associated companies of John Thompson, 
Limited, of Ettingshall, Wolverhampton, has been 
presented with an illuminated address by the staff 
and workpeople to mark his 70th birthday. 

Mr. ARTHUR HENDERSON, chairman of the Dis- 
armament Conference, who was for many years 
prominently identified with the National Union of 
Foundry Workers, has been awarded the 1933 Peace 
Prize of £2,200 by the Carnegie Endowment Trust. 

Sir JoHNn CapMAN has been awarded the Melchett 
Medal for 1933 by the Council of the Institute of 
Fuel. The Medal is awarded annually for original 
research or professional, administrative or construc- 
tive work of an outstanding character, involving the 
scientific preparation or use of fuel and showing 
practical results. 

Mr. H. CrawsHaw, of La Montagne, Hyon-Ciply 
(Mons), Belgium, announces that he is no longer 
connected with the Frodair Iron & Steel Company, 
Limited, or Kittel & Company, Limited, 5, Fen- 
church Street, London, E.C., and is now selling pig- 
iron, foundry equipment, etc., on his own account 
in various Continental markets. 

Mr. F. A. Harper, the hon. secretary of the 
Middlesbrough Branch of the Institute of British 
Foundrymen, has changed his address from ‘‘ The 
Briars,”’ Bishopton Road, Stockton-on-Tees, to 24, 
Collins Avenue, Norton, Stockton-on-Tees. His 
business address remains Station Chambers, Middles 
brough. 


Obituary. 


Mr. F. J. SHaRRock, a representative of Messrs. 
Meynell & Sons, Limited, brassfounders, of Wolver- 
hampton, with whom he had been associated for 
over half-a-century, died recently. 

Mr. Downinc Iszotson, representative, for Shef- 
field and district, of Messrs. Thos. Wragg & Sons 
(Sheffield), Limited, firebrick manufacturers, and 
Thos. Wragg & Sons, Limited, Swadlincote, died 
recently, aged 54. 

Mr. Cuartes Hopcson who died recently, 
at the age of 64 years, had for many years been 
associated with the Rees Roturbo Manufacturing 
Company, Limited, Wolverhampton, and was also a 
director of Messrs. T. & C. Clark & Company, 
Limited, Shakespeare Foundry, Wolverhampton. 

Mr. Harry Parker Marsu, of Messrs. Marsh 
Bros. & Company, Limited, Ponds Steelworks, 
Shude Lane, Sheffield, died on April 15, at the age 
of 76. A former Lord Mayor and alderman of 
Sheffield, Mr. Marsh was for many years closely 
associated in many capacities with the public work 
of the city. 

Mr. Francis Watkins Keen, deputy-chairman of 
Messrs. Guest, Keen & Nettlefolds, Limited, since 
1918, died on Friday, April 14, at his home in 
Birmingham, aged 69. Mr. Keen was born at 
Smethwick. He was articled in 1883 as a mechani- 
cal engineer and draughtsman with the Patent Nut 
& Bolt Company, Limited, of which company his 
father, the late Mr. Arthur Keen, was founder. 
On completion of his articles he went to the works 
of Boleckow, Vaughan & Company, Limited, Middles- 
brough, and afterwards returned to the Stour Valley 
Works, West Bromwich, of the Patent Nut & Bolt 
Company, Limited, to take charge. In 1895 he was 
appointed a managing director of the company, and 
when, in 1900, the businesses of the Patent Nut & 
Bolt Company, Limited, Guest & Company and the 
Dowlais Iron Company were amalgamated under the 
title of Guest, Keen & Company, Limited, Mr. Keen 
was one of the first managing directors of the new 
concern. In 1902 the organisation was further ex- 
tended by the incorporation of Nettlefolds, Limited, 


* Birmingham, and the style of the company then be- 


came Guest, Keen & Nettlefolds, Limited. In 1918 
he was appointed a deputy-chairman of Guest, Keen 
& Nettlefolds, Limited. He had completed more 
than 52 years’ service with the group which bears 
his name, and had been associated with its progress 
and development in many directions. Mr. Keen was 
also a director of Bayliss, Jones & Bayliss, Limited ; 
John Garrington & Sons, Limited; Tarmac (South 
Wales), Limited; and United Wire Works (Birming- 
ham), Limited. He was a Justice of the Peace for 
Smethwick, and a member of the Institution of 
Mechanical Engineers and the Iron and Stee] In- 
stitute. 
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Raw Material Markets. 


The impending conclusion of several new trade 
agreements with foreign countries, although perhaps 
not directly affecting the foundry industry, is an 
encouraging feature of the general situation, while 
the promised relaxation of restrictions on local govern- 
ment expenditure offers possibilities of more contract 
work. Pig-iron sellers report a fairly steady de- 
mand, and there seems to have been no further 
falling-away in activity at the foundries. 


Pig-Iron. 


MIDDLESBROUGH.—Deliveries of merchant iron 
have now been fully resumed, and it is thought that 
the aggregate deliveries for the month will not fall 
very far short of the March total. There has been 
a slight decrease in the demand from Scotland, but 
a compensating increase in business in other 
markets. Export orders are being secured at very 
low figures. The current home quotations are :— 
To local consumers, No. 3 Cleveland G.M.B. 
62s. 6d., delivered Glasgow 62s. 9d., delivered North 
East Coast 64s. 6d. In all cases the premium for 
No. 1 foundry iron is 2s, 6d. per ton, and ls. 
discount is allowed on No. 4 foundry and No. 4 
forge qualities. 

Better sales of East Coast hematite have been 
made to Sheffield and South Wales, and _ several 
large shiploads have already been despatched to 
the latter area. Quotations, however, still remain 
at the low level of 59s. for mixed numbers, with 
6d. premium for No. 1 quality. A rise seems out 
of the question just now, as there are seven furnaces 
producing hematite on the East Coast, and the 
makers have, in addition, large standing stocks to 
be disposed of. 

LANCASHIRE.—So far this year there has been 
a marked lack of forward contracting in this district, 
and there are no signs at the moment of any early 
abandonment of the month-to-month policy which 
has so long characterised buying. This attitude 
amongst consumers has, of course, been strengthened 
by the makers’ agreement on stabilisation of prices. 
For delivery to consumers in the Manchester zone, 
Derbyshire and Staffordshire brands of No. 3 iron 
are quoted on the basis of 67s. per ton, with North- 
East Coast iron nominally at about the same figure, 
Northants at 65s. 6d., Derbyshire forge at 62s., 
East Coast hematite at around 75s. 6d., and West 
Coast at 80s. 6d. Offers of Scottish foundry iron 
for delivery in the Manchester district are main- 
tained at around 82s. per ton, but sales are extremely 
limited. This may be due to the fact that Indian 
brands are obtainable at as low as 70s. delivered 
to works. 

MIDLANDS.—One or two ironfounders report in- 
creased activity, but the general position is quiet. 
Now that holiday influences have been shaken off, 
however, conditions should show a gradual improve- 
ment. As regards medium and low-phosphorous pig- 
iron, quotations range from 70s. to 85s. per ton, 
delivered Midland stations, according to the source. 
The present price for Scottish iron is from 83s. to 
85s. In connection with the hematite market, a 
little more buying is being done. The existing 
quotations for iron from that district and South 
Wales vary according to analysis and tonnage, and 


are at anything from 74s. to 77s. 6d. per ton, 
delivered Midland stations. West Coast hematite 
remains at the controlled level of 84s. 6d. for No. 3 
or mixed numbers. 

SCOTLAND.—Partly owing to the English holi- 
days, new business has recently been on a poor 
scale. Seven furnaces have been in blast on pig- 
iron, and additions have had to be made to the 
stocks of unsold material. Engineering founders 
are expecting employment in connection with the 
orders for new ships recently placed on the Clyde, 
but otherwise prospects at the foundries are not too 
bright. The official minimum of 65s. for No. 3 
Scottish foundry iron at furnaces is still in force, 
with 2s. 6d. extra for No. 1. No. 3 Middlesbrough 
is unchanged at 59s. 9d. at Falkirk and 62s. 9d. 
at. Glasgow, with Northamptonshire irons quoted at 
2s. 3d. per ton below these figures. 


Coke. 


Purchases are still being limited to small parcels 
for early delivery, and the general tone of the market 
is disappointing. Durham coke in best grades is 
offered at between 36s. 6d. and 38s. 6d., with Welsh 
coke from 30s. to 46s., delivered in the Birmingham 
area. Higher prices in this market will not be seen 
until there is considerably more activity in the 
foundry industry. 


Steel. 


Business in the steel trade has become quieter, 
probably as a result of the unsettled conditions aris- 
ing from the American crisis, states the official 
report of the London Iron and Steel Exchange. In 
most export markets the tendency is for buyers to 
place only their barest minimum requirements until 
the situation with regard to exchanges and other 
problems has become clearer. The demand for 
semi-finished steel has been moderately good, and, 
except for a few transactions, has been satisfied by 
the British makers. A number of works are busy 
on this class of material, although there is a ten- 
dency for orders to be limited to comparatively smal] 
quantities. Although there has been a fair amount 
of inquiry from overseas for finished steel, only a 
small proportion of this has materialised into busi- 
ness. In the home market there has been some 
buying by stockholders. Practically all the home 
business has been taken by the British works, and 
the sales of Continental material lately to British 
buyers have been insignificant. 


Scrap. 


Scrap-iron business in the Cleveland market shows 
no improvement, most consumers being well covered, 
and quotations are weak. Ordinary heavy metal is 
at 40s. and machinery quality at 42s. 6d. Light 
castings are offered at 36s. 6d. Deliveries of scrap 
to Midlands foundries are fairly well maintained. 
For new business, machinery metal is at 47s. 6d., 
good heavy at 42s. 6d., and clean light metal at 
37s. 6d., all delivered works. In Scotland there is 
a scarcity of new business and prices have eased. 
Machinery cast-iron scrap is now quoted at 50s. to 
51s. per ton, ordinary cast being at 46s. In South 
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Wales, heavy cast iron in large pieces and furnace 
sizes is offered at 44s. to 45s., but attracts litth 
response. Light cast iron has a moderate demand 
at 38s. to 40s., machinery metal being at 48s. to 50s 
per ton. 


Metals. 


Copper.—Consumers have been showing little 
interest in the market lately, and the greater activity 
recently witnessed has been principally on the specu 
lative side. America’s abandonment of the gold 
standard had an electrifying effect on the market. 
The net result seems to have been a strengthening. 
rather than a weakening, of the sterling quotation. 
it being hoped that industrial activity in the United 
States will improve following the inflation of the 
currency system. On the other hand, the proposal 
for a temporary cessation of production at the 
American mines seems to have been shelved, in view 
of recent developments. 

The week’s prices have been as follow :— 

Cash.—Thursday, £29 15s. to £29 16s. 3d.; 
Friday, £30 5s. to £30 7s. 6d.; Monday, £30 2s. 6d. 
to £30 3s. 9d.; Tuesday, £30 7s. 6d. to £30 10s. ; 
Wednesday, £30 15s. to £30 16s. 3d. 

Three Months.—Yhursday, £29 18s. 9d. to £30; 
Friday, £30 10s. to £30 Ils. 3d.; Monday, 
£30 7s. 6d. to £30 8s. 9d.; Tuesday, £30 11s. 3d. to 
£30 12s. 6d.; Wednesday, £30 17s. 6d. to £30 18s. 9d. 

Tin.—Business with consumers in this country and 
on the Continent is moderately well maintained, and 
fairly active conditions are reported in America. 

Daily quotations :— 

Cash.—Thursday, £159 7s. 6d. to £159 10s. ; 
Friday, £160 12s. 6d. to £160 15s. ; Monday, £160 5s. 
to £160 7s. 6d.; Tuesday, £162 17s. 6d. to £163; 
Wednesday, £164 to £164 2s. 6d. 

Three Months.—Thursday, £159 15s. to £160; 
Friday, £161 5s. to £161 10s.; Monday, £161 to 
£161 2s. 6d.; Tuesday, £163 10s. to £163 lis. ; 
Wednesday, £164 12s. 6d. to £164 15s. 

Spelter.—Outside the United States, the statistical 
position continues to improve, and market sentiment 
has been heartened correspondingly. There has been 
a larger turnover on the London exchange lately. 
but little of it is to the account of manufacturers. 
Messrs. Henry Gardner & Company report that 
‘* the demand from consumers remains disappointing. 
although the undertone of the market is very good 
and sellers are only ready to meet buyers in any 
volume at advancing prices.”’ 

Price fluctuations :— 

Ordinary.—Thursday, £15 6s. 
£15 8s. 9d.; Monday, £15 3s. 
£15 6s. 3d.; Wednesday, £15 6s. 3d. 

Lead.—This metal shared in the general improve- 
ment and prices strengthened considerably, reaching 
the highest level since last December. Some buying 
on the part of consumers was induced, as the latter 
are experiencing a period of better activity just now. 
It must not be overlooked that there has been a 
considerable amount of speculative buying, partly 
induced by a desire for “ ** against monetary 


3d. ; 
9d. ; 


Friday. 
Tuesday. 


cover 
inflation, and that this type of movement invariably 
has its reaction, when the time for profit-taking 
arrives. 

Daily market prices :— 

Soft Foreign (Prompt).—Thursday, £11 2s. 6d. ; 
Friday, £11 7s. 6d.; Monday, £11 2s. 6d.; Tues- 
day, £11 1s. 8d.; Wednesday, £11 3s. 9d. 


"Phene : 
5909. 


ALBERT SMITH & CO., 


60, St. Enoch Square, 
GLASGOW, C.1. 


"Grams: 
Thrower, Glasgow. 


FOR 
COMPLETE 
FOUNDRY 
PLANT 
FURNISHINGS 


SERVICE 
TOOLS 


TRODES, 


EVERYTHING FOR THE FOUNDRY 


Works: 


FERRO ALLOYS 


ALL GRADES, 
LUMPS FROM STOCK. 


FOUNDRY SUPPLIES 
FOR IRON OR STEEL. 
REFRACTORIES, 


WATSONS (Metallurgists) LTD. 


Head Office: LANCASTER STREET, SHEFFIELD: 
PLATT STREET, 


IN POWDER, OR 


LADLES, ELEC- 
ORES AND MINERALS. 


NEEPSEND, SHEFFIELD. 
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are an essential part. of 
the equipment every 
up-to-date foundry 


The Sterling Box 
is more than ‘just 
a Moulding Box,” 
it is an accurate 
tool for producing 
accurate castings 
with a minimum of 
labour and effort 


= 
4 
D 4 
| 
. 
] 
t 
4 
Made from solid ribbed rolled steel | 
LONDON OFFICE:~19 VICTORIA STREET, 5.W.1* 


12 
COPPER. 
Standard cash. $015 0 
Three months 6 
Electrolytic 35.0 0 
Tough 32.5 0 
Best selected 8225 0 
India ° 43 0 0 
Wire bars . 35 10 0 
Do., May 35 5 0 
Do., June 35 0 0 
Ingot bars .. 35 10 0 
Off. av. cash, March -. 28 4 43% 
Do., 3 mths., March .. 28 9 10,5 
Do., Sttimnt., March .. 28 4 233 
Do., Electro, March .. 3213 3,5 
Do., B.S., March -- 31 0 3} 
Do., wire bars, March .. 32 17 2,%; 
Solid drawn tubes 
Brazed tubes 94d. 
Wire si 64d. 
BRASS. 
Solid drawn tubes 83d. 
Brazed tubes 103d. 
Rods, drawn 73d. 
Rods, extd. or rlld. 43d. 
Sheets to 10 w.g. 74d. 
Wire 
Rolled metal ‘ 7d. 
Yellow metal 4}d. 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets , Sade 
TIN. 
Standard cash... 164 0 0 
Three months 6 
English 106 7 6 
166 15 0 
Straits 170 0 0 
Australian 168 10 0 
Eastern 171 17 6 
Banca .. 172 0 0 
Off. av. cash, March -- 149 4 133 
Do., 3 mths. March .. 149 18 
Do., Sttlmt., March .. 149 4 133 
SPELTER. 
i ° 1 6 3 
Remelted 1415 0 
12 10 
Electro 99.9 1715 0 
English 16 0 0 
India 14 5 0 
Zinc dust 19 0 0 
Off. aver., March .. -- 1413 2 
Aver. spot, March. . -- 1412 118 
LEAD. 
English... -- 1210 0 
Off. average, March -- 1014 333 
Average spot, March .. 10 12 


ZING SHEETS, &c. 


Zinc sheets, English -- 2400 
Do., V.M. ex-whse. .. 23 5 0 
Rods 2 2 00 
Boiler plates. 
Battery plates _ 
ANTIMONY. 
English .. 3710 Oto4210 0 
Chinese ae -- 27 0 0 
Crude 
QUICKSILVER. 
Quicksilver . . 8 0 0to9 5 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro silicon— 


45/50% .. .. 1317 6 
1912 6 


35/50% .. ee 12/81b. Va. 


FOUNDRY TRADE JOURNAL. 
WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 


70/75% carbon-free 6/3 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon- 10d. lb. 
Ferro- phosphorus, 20/2 - £17 17 6 
Ferro-tungsten— 

80/85% 1/74 lb. 
Tungsten metal pow der— 

98/99% 1/10} Ib. 
Ferro- chrome— 

4/6%, car. £2215 0 

6/8% car. .. £2115 

Ferro-chrome— 

Max. 2% car. .. £3410 

Max. 1% car. 4 .. £36 5 0 

Max. 0.70% car. . .. £40 2 6 

70%, carbon-free .. 11d. lb. 
Nickel—99.5/100% . . £240 to £245 
““F” nickel shot ..£216 0 0 
Ferro-cobalt .. ‘ 7/3 lb. 
Aluminium 98/99% ..£100 0 0 
Metallic chromium— 

96 /98°%, 2/8 Ib. 
Ferro- -manganese (net)— 

76/80% loose £10 15 Oto£ll 5 O 

76/80% packed £11 15 Oto £12 5 0O 

76/80% export (nom.) £9 15 0 
Metallic manganese— 

94/96% carbon-free 1/4 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per lb. net, d/d buyers’ works. 
Extras— 

Rounds and tana 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

sin.tojin. .. 3d. Ib. 
Do., under } in. to in... 1/- Ib. 
Flats, } in. xX tin. to under 

Do., under $ in. X 1/—1b. 
Bevels of approved sizes 

and sections 6d. Ib. 


Bars cut to length, 10% extra. 


SCRAP. 
South Wales— 
Heavy steel 2 3 6to2 5 
Bundled steel and 
shrngs. .. 
Mixed iron and 
steel : 2 0 Oto2 1 
Heavy cast iron 2 4 Oto2 5 
Good machinery 2 8 Oto2 10 
Cleveland— 
Heavy steel 
Steel turnings ui 
Cast-iron borings .. 
Heavy forge 
W.I. piling scrap . ae 
Cast-iron scrap 2-0 Oto 
Midlands— 
Light cast-iron 
scrap. 
Heavy wrought i iron 
Steel turnings, f.o.r. 


Scotland— 


Heavy steel 
Ordinary cast iron. . 
Engineers’ turnings 
Cast-iron borings .. 
Wrought-iron piling 
Heavy machinery 


of 


6to2 1 6 


Ne 

SADAOD 


London—Merchants’ buying prices, 
delivered yard. 


Copper (clean) 
Brass 


bo 


23 
6 


oooooooooo 


Lead (less usual draft) 9 
Tea lead .. 8 
Zinc 9 
New aluminium cuttings. . 74 
Braziery copper 19 
Gunmetal 20 
Hollow pewter... 
Shaped black pewter 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast (d/d Tees-side — 


Foundry No. 1 65/- 
Foundry No.3. 62/6 
at Falkirk 59/9 
as at Glasgow 62/9 
Foundry No. 4 61/6 
Forge No. 4 ‘ 61/6 
Hematite No. 1, f.0. hfs 59/6 
Hematite M/ Nos., fet. .. 59/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 68/6 
»  d/d Birm. .. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d dist.)— 
Staffs No. 4 forge . : 62/- 
No.3 fdry... 66/- 
Northants forge .. ms 58/6 
- fdry. No. 3 62/6 
” fdry. No. 1 65/6 
Derbyshire forge .. 62/- 
fdry. No. 3 66 /- 
fdry. No. 1 69/- 
Scotland— 
Foundry No. 1 67/6 
65/- 
Hem. M/Nos. d/d. 66 /- 
Sheffield (d/d ede 
Derby forge ; 59/6 
»  fdry. No. 63/6 
Lines forge. . 59/6 
fdry. No.3. 63/6 
E.C. hematite it 73/6 
W.C. hematite .. 83/ 


Lancashire (d/d eq. Man. — 
Derby fdry. No. 3 ° 67/- 


Staffs fdry. No.3. 67/- 
Northants fdry. No. 3 65/6 
Cleveland fdry. No. 3 67/- 
Dalzell, No. 3 (special) 102, '6 to 105/- 

Glengarnock, No. 3 82/- 
Clyde, No. 3 és 82/- 
Monkland, No.3 .. 82/- 
Summerlee, No. 3 82/- 
Eglinton, No.3. 82/- 
Gartsherrie, No. 3 es 82/- 
Shotts, No. 3 82/- 


FINISHED IRON AND STEEL. 
Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Bars(cr.) .. 9 0 Oto 915 0 
Nut and bolt iron7 10 Oto 8 0 0 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, in. x 4in. 12 15 0 

Steel— 

Plates, ship, etc. 815 Oto 817 6 
Boiler plts. .. 8 0 Oto 9 0 0 
Chequer plts. 
Angles 5% 8 7 6 
Tees 976 
Joists 815 0 
Rounds and squares, 3 in. 

to 54 in... 976 
Rounds under 3 in. to Rit in. 

(Untested) 615 0O& up. 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. - 120 
Hoops (Staffs) a 9 10 O& up. 
Black sheets, 24g. (10-t. lots) 9 10 0 
Galv. cor. shts. ie 1115 0 
Galv. flat shts. - 12 5 0 
Galv. fencing wire, 8g. .r 14 0 0 
Billets, soft. . 5 0 Oto 5 7 6 
Billets, hard 612 6to 7 2 6 
Sheet bars .. 415 Oto 5 2 6 
Tin bars ‘ 415 0 


Aprit 27, 1933. 


Per. Ib. basis. 
Strip in 104d. 
Sheet to 10 wg. 114d. 
Wire 
Castings . 124d 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, 


NICKEL SILVER, &c. 


Per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide 

To 12in. wide  .. 1/1} to 1/7} 

To 15 in. wide - 1/14 to 1/74 

To 18 in. wide -- 1/2 to1/8 

To 21 in. wide - 1/2} to 1/84 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/64 


Wire round— 
to 10g. 1/44 to 1/11} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 14.34 
No. 2 foundry, Valley 14.50 
No. 2 foundry, Birm. 11.00 
Basic ve 15.39 
Bessemer . . 16.89 
Malleable . . 16.39 
Grey forge 16.39 
Ferro-mang. 80%, seaboard 68.00 
O.-h. rails, h’y, at mill .. 40.00 
Billets 26.00 
Sheet bars 26.00 
Wire rods 35.00 
Cents. 
Iron bars, Phila. . . 1.86 
Steel bars 1.60 
Tank plates 1.60 
Beams, etc. 1.60 
Skelp, grooved steel 1.60 
Steel hoops 1.55 
Sheets, black, No. 24 2.00 
Sheets, galv., No. 24 2.60 
Wire nails 1.85 
Plain wire 2.10 
Barbed wire, galv. 2.35 
Tinplates, 100-lb. box $4.25 
GOKE (at ovens). 
Welsh foundry .. .. 20/-to 22/6 
» furnace .. -. 16/-to 16/6 
Durham and Northumberland— 
foundry. . 21/- to 25/- 
furnace . 13/3 
TINPLATES. 
f.o.b. Bristol Channel ports. 
I.C. cokes 20x14 per box 15/6 to 16/- 
28x20 =,, 31/- to 32/- 
20x10 22/3 to 22/9 
18x14 ,, 16/14 to 16/44 
C.W. 20x14 14/9 
28x20 30/3 
ae 20x10 22/- 
183x114 _,, 15/104 


SWEDISH CHARCOAL IRON & STEEL. 


Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 

basis... £16 10 Oto£l7 0 
Bars and nail- 

rods, rolled, 

basis -- £1517 6tofl6 5 0 
Blooms -- £10 0 Oto£l2 0 0 
Keg steel .. £32 0 O0to£33 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 

dead soft, st] £10 to£12 0 0 


All per English ton, fe o.b. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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Ferro-vanadium— 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter (ordinary). Zine Sheets (English). 
Standard Copper (cash). £ « d. sa & £ oa d. 
£6. d. April 20 .. 159 7 6 inc. 20/- April 20 .. 15 6 3ince. 3/9 April 20 .. 24 0 ONo change 
April 20 .. 2915 Oine. 12/6 21 .. 16012 6 ,, 25/- « 8 2/6 « 
21 .. 305 0 10/- 24 .. 160 56 Odec. 7/6 24 .. 15 3 5/- 
» 24 .. 30 2 6dec. 2/6 » 25 .. 16217 6 inc. 52/6 DBE Bees 
25 .. 30 7 Ginc. 5/- 26 .. 1644 0 0 ,, 22/6 26 .. 15 6 3 No change 
2 .. 3015 ,, 7/6 
Electrolytic Copper. Tin Spelter (Electro, cent.). Lead (English). 
4, s. d, £ £s. d, 
April 20 .. 33.15 0 ine. 5/- April 20 .. 16015 @ inc. 22/6 April 20 .. 1715 0 inc. 5/- April 20 .. 1210 0 No change 
24... 34 0 ONo change 24 .. 161 10 Odec. 10/- 24... 1715 Odec. 5/- 24 .. 1210 Odec. 5/- 
25 .. 3415 Oine. 15/- 25 .. 164 5 Oine, 55/- 25 .. 1715 O No change 25 .. 1210 Nochange 
Imports and Exports of Iron and Steel Castings, etc., in March, 1933, compared with March, 1932 and 1931. 
| March, March March, | March, | March, | March, 
1931. 1932. 1933. | 1931. | 1932. 1933. 
Imports. Tons. Tons. Tons £ | £ £ 
Pipes and Fittings, Cast 1,059 428 47 13,672 9,482 1,098 
Castings, in the Rough, Iron .. - os a on ant 156 117 | 17 3,045 2,776 642 
” oe 515 58 103 11,177 | 1,626 1,768 
Hollow-ware, Cast, not Enamelled .. ee 1 1 | 3 116 104 247 
» Enamelled 6 22 } 2 346 608 161 
Exports. 
BuitpErs’ CasTINGs— 
} To Argentine Republic oe 99 54 23 4,213 1,843 957 
» Irish Free State .. 370 326 311 17,858 14,325 | 12,367 
} British South Africa 142 116 101 5,776 4,916 4,330 
India ae 163 83 | 76 5,309 3,013 2,915 
New Zealand 56 17 | 21 4,306 1,469 76 
Total (including other countries) - os iat 1,186 71 831 | 53,255 40,400 34,464 
Pires aND Firtines—Cast— 
To Argentine Republic.. ..  .. eal 802 345 | 7,794 | 3,835 851 
» Irish Free State .. 625 | 382 573 7,997 6,706 6,663 
» British Scuth Africa 751 334 61 } 8,228 | 4,949 933 
» India 143 120 88 2,801 1,715 1,515 
», Straits Settlements and Malay States .. . oa oe! 199 38 19 | 2,484 613 291 
Total (including other countries) Af 5,275 4,823 | 6,074 63,669 53,268 56,464 
HoLLow-waRE— 
Cast, not Enamelled, and Cast, Tinned .. .. .. 204 238i 281 7,216 7,065 | 9,012 
» Enamelled ‘ 33 94 94 3,903 6,474 6,498 
CASTINGS, IN THE ROUGH— | 
* Troni:.. ‘a we 80 56 89 2,617 2,461 2,636 
Steel, .. eat 256 62 | 108 6,753 2,367 4,162 


WILLIAM JACKS COMPANY, 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


13, RUMFORD STREET, LIVERPOOL. 
3 =F All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 
| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


CENTRAL CHAMBERS, ZETLAND ROAD, 


13, HOPE ST., GLASGOW, Cc. 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


h ld 


(A remittance instructions.) 


SITUATIONS VACANT AND WANTED. 


DVERTISER desires position as Foundry 

Manager or Foreman; practical, technic: al 
and commercial training; grey iron, semi-steel, 
iron alloys, all non-ferrous metals; knowledge 
of metallurgy; take entire charge.—Box 388. 
Offices of THE Founpry Trape JOURNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


ON-FERROUS Foundry (Clyde Area).— 

Assistant Foreman wanted, with experience 
of high-pressure castings in cupro-nickel alloys 
and gun-metals. Metallurgical training advan- 
tageous. Competent to take charge if required. 
Trospects. State age, experience and salary.— 
Box 390, Offices of THe Founpry Traber 
JourNAL, 49, Wellington Street. Strand, 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
FounprY TRADE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Secretary, 
quoting identification number. 


FrOUNDRY Foreman desires re-engagement. 

Sound technical and practical training. 
Experience marine, railway and textile, machine 
and plate moulding. Thoroughly reliable; take 
complete charge or willing to act as assistant. 
Will go anywhere. (210) 


Patternmaker requires position ; 

12 years’ experience as foreman with first- 
class firms on aero, marine engines, pumps, in- 
cluding patterns for plate and machine mould- 
ing. Accustomed to quoting. Age 38. (211) 


OSITION as Foreman or Assistant Foreman 
required by Moulder with sound practical 
experience and good technical training. (212) 


ETALLURGICAL ASSISTANTS.—Posi- 

tions required by three Metallurgical 
Assistants with the following experience re- 
spectively : (a) Mechanical testing; (b) photo- 
micrographic work ; (c) metallurgical inspection. 
The General Secretary of the Institute of 
British Foundrymen will be glad to supply par- 
ticulars. 


(CHEMIST, with sound experience in analysis 
of pig-irons, cast iron and general metal- 

lurgical work, desires similar position, or posi- 

as Salesman. First-class references. (213.) 


OSITION required as Foreman, Assistant 

Foreman or Assistant to Foundry Manager 
by young Moulder with sound practical experi- 
ence. Secondary school education, good tech- 
nical qualifications, age 30. Willing to go 
abroad. (214) 


MACHINERY. 


’Phone 98 Staines. 
rwo Keith-Blackman Electric BLOWERS, 


8-in. delivery, 430 volts, 3-phase, 50 cycles ; 
new 1929. Bargain——Harry H. Garpam & 
Company, Limirep, Staines. 


MACHINERY—Continued. 
WANTED, Jolt Squeeze Turnover Moulding 
Machine, also Simpson’s Intensive Sand- 
Mixer. Machines must be in good order and 
cheap.—SHERVELL, Engineers and 
Founders, Portsmouth. 
No. 9 ‘*‘ Ajax”? Jolt Turnover. 
Wallwork ’’ Squeezer, 17$-in. x 12$-in. 
boxes. 
‘* Tabor ’’ Portable Jolt Rollover. 
Four No. 1 Britannia Jolters. 


HAND MOULDING MACHINES 


Eight with Tail 
Guides. 

Two Large-size Ditto, with Star handle, turn- 
over and adaptable draw frame. 


Standard-size Adaptables 


‘Coventry ’’ Headpress Squeezer Table, 
22 in. x 30 in. 
Four 36-in. Farwell Type Universal Squeezers. 


Also 
Pneulec Sand-drying Plant, 
Sand Mills, Disintegrators, etc. 


BILSBY, A.M.1.¢.£., A.M.LE.E, 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham, 
*Phone: Broadwell 1359. 


THOS: W. WARD, LTD. 

OIL ENGINE, 100 b.h.p., Hori. Cold-start- 
ing, single-cyl. Crude (Ruston & Hornsby). 

AIR COMPRESSOR, Belt-dr. Compound 
Intercooling ‘‘ Sentinel,’’ cap. 250 cub. ft., 


1 ton per hour, 


70 lbs. press. 

GENERATING SET, 26§ kw. 105 v. 500 
revs. 

2 BABCOCK W.T. BOILERS, 160 lbs. w 


Write for ‘‘ Albion”? Catalogue. 
‘* Forward.’’ ’Phone : 23001 (10 lines). 
WORKS, SHEFFIELD. 


’Grams: 


ALBION 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1932 edition. Price 
42s., bound in cloth._—INpusTRIAL NEWSPAPERS, 
Lrp., 49, Wellington Street, Strand, London, 
W.C.2. 


MISCELLANEOUS. 


TRAW ROPES.—We are the only manu- 

facturers in Hull. We quote by guaran- 

teed measure or by weight.—WzmtL1AM OLsEN, 
Lruitep, Cogan Street, Hull. 


*Phone: 287 SLOUGH 


HAND MOULDING MACHINES 


Six Standard “‘ Adaptables ” £12 each 
Two “ LARGE ” Adaptables (take 

30” x30")... £15 each 
24” x30” Darling & Sellars turnover £15 
Two 18’ x 16” Coventry HEADRAM 


squeezers £18 each 


PNEUMATIC MACHINES 


14”x16”" Tabor split pattern... 
30” x 20” Macdonald jolt rollover... se 
20° x 16” Macdonald jolt rollover... £40 
No. 20 Macdonald plain jolter with 

90” x90” table, jolts 8 tons £160 


AIR COMPRESSORS 
ALL SIZES IN STOCK. 


Every Machine overhauled and retested. 
BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


FOR DISPOSAL 


NEW MOULDING BOXES 
(STEEL) 


20 pairs 30” x 18” x 3" x 3” 17/6 
24 pairs 14” x 14” x 2” x 2}” 8/6 
12 pairs 15” x 12” x 23” x 23” 8/6 


SPERMOLIN CORE MAKING 
MACHINE—NEW £10 


Per pair 


NEW PLAIN JOLT MOULDING 
MACHINE TABLE 20” x 15” 


By Coleman £15 
BLACKFRIARS FOUNDRY REQUISITE 
LTD. 


30, NORFOLK ST., LONDON, W.C.2. 


Cordially invite you to 
VISIT THEIR STAND AT THE 


Foundry Trades’ 
Exhibition 


STAND 5 


Row C 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Telegrams : 


Telephone: 
Darlaston 16 (P.B. Ex.) “Bradley's, Darlaston.”” 


PETER _wirn 


ONE EXCEPTION 


With one exception Peter is an ordinary 
little fellow. Chubby, likeable, just five 
and-a-half, full of life and fun, and en 
cccasions—be it admitted—of naughtiness. 
Just now Peter’s rather important, for this 
is his first term at school, and he’s grap- 
pling with the intricacies of “ABC” and 
“ Twice-Two ": difficult subjects to all men 
of five-and-a-half, but even more difficult 
in Peter’s case because—bad luck—he’s 
totally blind. That’s his One —_ tion. 
Peter learns reading, writing, ‘rith- 
metic through the medium o Braille” = 
dull stuff compared with the coloured 
picture books of most five-and-a-halfs. How- 
ever, he’s a stout lad is Peter, and he’s 
making great progress. 
Would you like to know more about him? 
How, in spite of his Exception,” he 
is being educated and, when older, ‘tech- 
nically trained and usefully emplo 
There is a long waiting list of ‘ Peters” 
throughout the British Isles, for whem 
training and accommodation must be pro- 
vided in the immediate future. 
Will you help with a donation or annual 
subscription? Any sum, large or small, 
will be gratefully received. 
Here's a suggestion. Your eyesight is worth 
& year to you. Send Peter and his 
handleapped pals 3d. for every year you've 
had lease, in case it slips your 
memory. Good idea? 


The Chairman, 


SCHOOL FOR THE BLIND 


(FOUNDED 1838) 
SWISS COTTAGE, LONDON, N.W.3 
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